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Why Scott Kept 
His Job 


HERE’S a big business in 
very slack 
name was W. 


Philadelphia. Not long ago work grew 
most of the men were laid off—but one man stayed. His 
La Rue Scott. What happened in that establishment 
may some time happen in the organization where you are employed. 


Most establishments are busy now, but the big lay-offs are going to 
come 

When they come—will you be one of those to join a great army out 

a job? Or will you, like Scott, be one of those who are kept? 


Learn the lesson he learned— do what he did 
you live, will you worry to hold a job or get one. 

\V. L. Scott was one of the vast army of worriers a few months ago. 
One day he cut out a coupon like this on this page—and sent it—and the 
result of that sending is that today he worries no longer. 

Send this coupon and make yourself invaluable. Send this coupon and 
learn how to make the most out of yourself—your brain—your time— 
your ability. 


The Emerson Course in 
Personal Efficiency 


R. S. Howland, who owns fruit groves 
Florida, found that it gave him 24 
hours more a week—a whole day. Sup- 





and never, as long as 


Harrington Emerson has applied these 
principles to over 200 factories, railroads 
and other organizations. They are stud- 
pose you had one day more a week in ied by efficiency engineers in America, 
which to make money, or to play golf, or | in England, in France, and in other coun- 
te run your car? tries who have learned thein from 

R. F. Brune, a grocer of California, Emerson. 

$ extra in income and This course is for you as an individual 


got $3,coo a year 
eut down his working hours. —not for a whole factory—a plant—or 


E. L. Swanson, Secretarv of the Fort Pitt a big establishment. It is for each indi- 
Chocolate Company, Inc., got a 3344% vidual in that plant. Naturally, when 
raise in salary. each individual is efficient the plant will 

And se it goes with 50,coo men become so. 
ul! over the United States. What you Every day that you work wrong is a 


get out of efficiency is what you want to day taken out of your future success. 
wet—whether it is leisure, health, money, Send the coupon today. It costs you 
peace of mind—that thing you find nothing and may mean the doorway to 















it a great future for you. 
This Book — 20 Chapters i ‘RI i . 
-In Colors —- illustrated / 
i for this book I tells you how to take 4 
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are three arches. It is the first of its! sate for this he is more than 7° farther 


kind ever constructed. The central arch 
has a span of 70 feet and the side ones 
a span of 25 feet each. This dam closes 
an opening of 125 feet wide. There are 
only 184 ecubie yards of concrete in the 
structure. 


Scientific American Monthly for 
February 
(Continued from page 109) 
tecture illustrating his story with photo- 
graphs taken by himself. 
What is the place of life in nature? 
How is this peculiar and special de- 





velopment which we describe as living 
to be derived from a cosmos which close | 


| observation shows to be subject every-| 


| where to 


| wheels of toy wagons. 


rigid determination by me-| 
chanical and mathematical laws? The | 
question is asked by Dr. Ralph S. Little, 
who proceeds to discuss the problem in 
an able article. 

Owing to the phenomenal demands for 
furs in recent years there has been a 
greater temptation than ever to substi- 
tute inferior furs for the more valuable 
ones by clipping, dyeing or pulling them, 
thus the appearance of the furs are so 
altered that it is difficult for anyone 
but an expert to distinguish the genuine 
from the imitations. An article by Dr. 
Leon Augustus Hausman deals with this 
subject and shows how the microscope en- 
ables us to distinguish the various furs. 

“Indian Uses of Kelp” is the title of 
an interesting article by J. C. Leachman, 
in which he tells of various articles made 
by North American Indians out of dif- 
ferent kinds of sea weed. These include 
fishing lines, bottles, and even toys, sec- 
tions of stem being used to make the 
Sea weeds were 


| also used in ceremonials and as amulets. 


Unfortunately, owing to the perishable 


| nature of the materials, many examples 


of the use of kelp have been lost, but 
enough have been preserved to illustrate 
the value of marine vegetation to these 
primitive peoples. 

With the all-seeing eye of the Roentgen 


| ray experts are now examining old paint- 


ings to determine whether they are 
genuine. It has been found that the pig- 
ments used in previous centuries are 
much more opaque to X-rays than are 
modern paints made of aniline and 
vegetable dyes. The antiquity of paint- 
ings can therefore be determined by not- 
ing their opacity to the X-rays. The proc- 
ess is described in the February Monthly 
and is illustrated with some very interest- 
ing photographs and. radiographs. 

The February issue contains the usual 
departments of notes on various branches 
of technology and scientific research with 
the exception of the department con- 
ducted by the National Research Coun- 
cil, which is omitted this month, but will 
appear in the March issue. 


The Heavens in February, 1921 
(Continued from page 112) 
Capella is high in the northwest, with 
Perseus below, and Andromeda setting. 
Cassiopeia, Cepheus and Draco are low 
on the northern horizon. The Little Bear 
is above the last two, and the Great Bear 


much higher, in the northeast. 
| Arcturus has just risen, north of east, | 


| southern horizon, 


and Spica is rising farther to the south-| 
ward. Leo is well up in the east, and 
Hydra stretches from the southeastern 
horizon almost up to Procyon, A number 
of the bright stars belonging to the con- 
stellation Argo may be seen low on the 
but they are not con- 
spicuous, as they are in southern lati- 
tudes: and the brilliant region of the 
Milky Way which surrounds them is 
hardly visible to us at all. 
The Planets 
Mercury is an evening star throughout 
February. He reaches his greatest elon- 
gation or apparent distance east of the 
sun upon the 15th. At this time he is 


almost exactly in perihelion and his ap- 
parent distance fron: the sun is therefore 
unusually small, 18° 8’; 


but to compen- 








north than the sun, and is therefore easily 
visible, setting at 7 P. M. He is brighter 
than any of the stars except Sirius, and 
should be conspicuous in the twilight. 
By the end of the month he gets very 
near the sun, and is lost to sight. 

Venus is likewise an evening star, and 
she also reaches her greatest elongation 
during the month—on the 10th—at a dis- 
tance of 46° 46’. Being farther north 
than Mercury, as well as farther from the 
sun, she remains visible until 9:20 P. M. 
Telescopically she looks exactly like a 
half-moon, though of only one-eightieth 


| the apparent size. 


Mars, too, is in the evening sky, between 
Mercury and Venus, but only half as far 
from the latter as from the former, and 
remains in sight until after 8 P. M. He is 
about 200 million miles from the earth, 
and is correspondingly faint. 

Jupiter is in the eastern part of Leo, 
and rises a little after 7 P. M. in the mid- 
dle of the month, so that he is well 
placed for observation before midnight. 
Saturn is on the western edge of Virgo 
and about seven degrees east of Jupiter, 
rising approximately half an hour later. 
He is a telescopic object of extreme inter- 
est, for his rings are turned almost edge- 
wise toward the earth. During most of 
the month their plane passes between the 
earth and the sun, and only the dark side 
is visible, so that with all but the great- 
est telescopes the planet appears merely 
as a disk, while with very powerful instru- 
ments the rings may be faintly seen illumi- 
nated by the light reflected from the 
planet, together with that which filters 
through from the sunlit side between the 
fine particles of which the rings are com- 
posed. On the 22nd the rings are turned 
exactly edgewise toward the earth, and 
(as previous observations at this phase 
have shown) they will be wholly invisible 
in even the greatest instruments. Then 
for about seven weeks we will see the sun- 
lit side of the rings, very nearly edge- 
wise, as a thin spike of light projecting 
from each side of the planet. 

Uranus is in Aquarius, still an evening 
star, but too low to be observed. On the 
24th he passes behind the sun and be- 
comes a morning star. Neptune is in 
Cancer and comes to opposition on the Ist. 
At that time he is in Sh. 5m. 26s. R A and 
17° 8’ north declination. He moves slowly 
westward, and on the 27th is in 8h. 56m. 
39s., 17° 20’ north. Observers with equa- 
torially mounted telescopes may find him 
along the line thus indicated; but a fairly 
large aperture will be required to show 
the planet's disk. 

The moon is new at 5:37 P. M. on the 
7th, in her first quarter at 1:53 P. M. on 
the 15th, and full at 11:32 A. M. on the 
22nd. As this calendar month is shorter 
than the lunation, the moon does not 
pass through her last quarter in February 
at all. She is nearest the earth on the 
20th, and remotest on the 5th. While 
making the circuit of the sky she passes 
close to Uranus and Mercury on the 9th, 
Mars early on the morning of the 11th 
and Venus on the same evening, Neptune 
on the 20th, and Jupiter and Saturn on 
the 23rd. The conjunction with Venus is 
close, and an occultation is visible in 
Asia: but we are unfortunately on the 
wrong side of the earth and will see noth- 
ing of this. 


Skjellerup’s Comet 
An orbit of this comet has been com- 
puted at the University of , California 
from observations covering an interval of 
nearly three weeks, and should be very 
near the truth. According to this the 
comet passed perihelion on December 11, 
at a distance of one hundred and thirty 
million miles from the sun. Its orbit is 
inclined 22° to the ecliptic, and it passed 
through the ascending node about two 
weeks after the perihelion. It is now 
slowly receding from the sun and more 
rapidly from the earth and growing stead- 
ily fainter, ard there is no chance that it 

will ever become conspicuous. 
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\ Second Panama Canal 
RETARY OF WAR BAKER is reported to 
hat ‘ vould favor the construc- 





econd Isthn i canal, either parallel 
(‘anal of tting through Nicaragua 
dou i will come when the proposition of 
it mmodations wi have toe be faced; 

hh it t e said that the present canal has 
t of its capacity Never 
that we should look ahead 
this contingency There are only 
thals by which enlarged ocean traffic 
complished, namely, by a 
canal through Nicaragua, by a new canal near 
en, 0 y widening the present canal A canal at 
iN larwe ind difficult dam con- 

tion and ormous retaining walls along the 
which the prism would 
to be uilt lo say nothing of the risk of earth- 
“el t~ cost would be prohibitive A canal 
Darien would invelve the mstruction of a tunnel 
t wick nd at least as high, through the moun 
displacement of the roof 
vould be so great, even if it 


vil) oncreted, as to prohibit the use of this 


remail the ternative of enlarging, and, if 

zibhe doubling the existing canal This could be 
by building two sets of locks adjoining the pres- 
lock rovided suitable reck foundation could be 
nd at tl vurio sites or some method of massive 
found to be practicable. 
irst few years the existing prism might prove 
itv: but ultimately it would be nec 
iry to widen the canal throughout In the Gatun 
be a mutter of simple dredging; but 
would invol an enormous amount of rock work 
eh the Culebra Cut, which would be followed in 

ly by the old tronble of heavy slides, until the 
material found its natural angle of repose, The task 
| voad the resources of modern engi- 
eering, but in view of increased labor and material 
the enlargement would call for capital approach- 

wat w h was necessury for the construction 

he existing canal. The determining question, how- 

in enlargement of the canal would be the 
nuit ater supply, and it is doubtful whether the 
Chagres River would suffice for more than 

iddition of ene single lock adjacent to the ex- 


ting locks 


The King’s Cup Ocean Race 


oT for many years past has anything been done 


to promote deepesea yachting that will com- 
i pare with the offer by King Albert of Belgium 
i a gold enp tor in wean nce from Sandy Hook to 


which will start from the 
morning of July 4th next 


Ostend The tleet of vachts 
Ambrose Lightship on the 
will eress the finish line at Ostend in the height of 
the season at that now historic watering place—historic 
be ause here was fought one of the most heroic naval 
ontests of the war Ostend, which for over four 
vears bristled with seacoast guns and resounded with 
the erach of heavy artillerv, will be her old self next 


July, when the white-winged racing yachts sail into 
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harbor, through channels which so long were shut in 
by the deadly mine field and by warships, sinister in 
their dark gray paint. They will be welcomed by 
pleasure-loving throngs upon those very piers and es- 
planades which so lately were disfigured by the gray- 
coated soldiers of an invading army. 

It was fifteen years ago that another fleet of ocean- 
going yachts sailed a transatlantic race for the once- 
famous Kaiser's gold cup, which, by the way, on being 
sold for war or charitable purposes, turned out to be of 
gold-plated pewter. We may be sure that there will 
be no pewter in King Albert’s Cup. It will be pure 
gold, like the gallant King himself, than whom no 
outstanding personage of the war has come through 
with greater honor, respect and love of the peoples of 
the world, The Kaiser's Cup was won by William 
Gardner's design, the famous three-masted schooner, 
“Atlantic.” She still sails the sea, but under a greatly 
reduced rig, her lower masts having been cut down 
some ten feet, we understand, from their former 
length—a huge reduction, Other big and fast yachts 
have been launched since that date and will be en- 
tered, no doubt, in the contest. There is the Herres- 
hoff-designed “Elfay,” a two-masted schooner whose 
rig also has been greatly reduced for cruising pur- 
“Undaunted,” a three-masted 
schooner designed by Wells, whose huge sailspread 


poses; and there is the 


has not, we believe, suffered the clipping to which her 
Whether 
the owners of some of these and many other big craft 
will feel disposed to go to the expense of resparring 
and recanvasing their yachts or no has yet to be 
determined We rather expect to see it done; for as 
the entries multiply and the time for the great event 
drawns near, the sporting spirit will be strong upon 
the owners of these big craft to give them every ad- 
vantage that racing canvas and trained racing crews 


probable competitors have been subjected. 


ean bring. 

The race is to be sailed without time allowance, and 
the start will be made independently of wind and 
weather, which means that it is to be a thorough sea 
going test. Other things being equal, the race should 
be to the strong—that is to say, in this case, to the 
On the other hand, 
July is apt to provide a considerable portion of light 


big ship; for length means speed, 


airs and head winds, in which case some of the smaller 
schooners and single-stick craft of purely racing model 
may push their bigger sisters to a close finish. That 
staunch racing cutter, the 23-meter “Shamrock,” is in 
winter quarters on this side of the water, and it 
would add to the interest of the race if she should be 
among the yachts at the starting line. Since she was 
built under the international rule, the yacht is staunch 
enough to face a transatlantic race in the summer 


season, 


Disarmament of the British Navy 
LTHOUGH we are most heartily in favor of a 
universal reduction of naval and military 
armaments, we deplore the fact that there has 

been, and is today, much confused and misleading 
speech and writing upon this momentous subject. Some 
of this confusion of thought is unintentional and due 
to lack of knowledge—but too much of it is intention- 
ally misleading and deliberate. If we are to get any- 
where in this discussion, we must start with clearly 
ascertained facts and proceed by sincere and logical 
reasoning. 

That very small minority in our Navy Department 
which would like to see the United States spend about 
one billion dollars in building “incomparably the most 
powerful fleet in the world” has endeavored to give 
the impression that a great naval shipbuilding compe- 
tition is in progress between the other leading navies 
Now, as regards the British navy, this 
is absolutely untrue. If there be any naval race, we 
have the course entirely to ourselves, for Great Britain 
is doing no new shipbuilding whatsoever, and relatively 
to our own fleet, that of Great Britain is not so pow- 
erful as it wes before the war. To be clear upon this 
point, let us consider the past seven years, and the 
losses of the British by war and by the breaking up 
and sale of ships since the armistice. 

During the war Great Britain iost out of her fight- 
ing fleet over 600,000 tons or two-thirds as much ton- 
nage as there was in the United States fleet in 1914. 
The facts regarding this tremendous depletion of her 


and ourselves, 


- 
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navy are to be found in a pamphlet published by our 
Office of Naval Intelligence, entitled “Information Con- 
cerning the United States Navy and Other Navies.” 

From this we learn that her losses by mine, submarine, 
shell fire and other causes were as follows: three battle- 
cruisers, including the super-battle-cruiser “Queen 
Mary” (68,000 tons); 13 battleships, including the 
23,000-ton dreadnaught “Audacious,” and the 19,250-ton 
dreadnaught, “Vanguard” (201,000 tons); 10 armored 
cruisers (151,000 tons) ; 9 light cruisers (51,500 tons) ; 
6 monitors (8,125 tons); 67 destroyers (50,500 tons) ; 
52 submarines (37.000 tons); and 22 sloops (26,000 
tons). The total, including other smaller craft, is over 
600,000 tons. Added to these was a loss of 37 merchant 
auxiliaries, including many ships of from 12,000 to 
18,000 tons, which brings the total loss to nearly. three 
quarters of a million tens, 

To make good these losses and to keep pace with the 
demands of the war, she took in hand a large program 
of new construction. But when victory was assured 
and the world-menace of the German fleet had been re- 
moved, all outstanding contracts were canceled, except 
in the case of certain vessels of the smaller types that 
were near completion; and a large number of ships, 
including three sister ships to the 42,000-ton battle- 
cruiser “Hood,” were broken up on the stocks and sold 
as junk. These facts cannot be too strongly stressed, 
in view of the impression which has been conveyed by 
Senator Reed, Senator Phelan and other well-known 
politicians of their school, that Great Britain is still 
surging ahead with a vast program of naval expansion. 
As a matter of fact, it is some seven and a half years 
since the British Admiralty laid down a battleship, and 
of light craft not one has been ordered since the fall 
of 1918. 

Furthermore, in agreement with her conviction that 
the war was indeed over and a period of peace and 
reduction of armaments was at hand, Great Britain 
struck off from her active list practically the whole 
of her big fleet of pre-war creadnaught battlesbips, her 
armored cruisers, her protected cruisers and a large 
number of destroyers, submarines and other smaller 
craft, the list totaling about 150 ships that were either 
retired, sold or broken up. Not only this but she has 
tentatively condemned all of her capital ships that are 
armed with guns of 12-inch caliber or less; and al- 
though she has still on the list 26 dreadnaught battle- 
ships, several of these that are armed with a 12-inch 
gun are in reserve, or have been delegated to minor 
duties as practice ships, gun training ships, and so 
forth. 

Another point which is perhaps the most significant 
of all, and one which will be fully appreciated by all 
naval men, is that in her whole fleet there is only one 
ship, the “Hood,” which embodies in its construction 
and arrangements the enormous amount of technical 
information gleaned from the Battle of Jutland, infor- 
mation which was loyally passed on to the experts of 
her ally, the United States. Had she gone ahead with 
her program as we have done, she would today have 
in her fleet three additional ships of the “Hood” class; 
her fleet of light cruisers would have been greatly in- 
creased; and she would have added over 100 ships to 
her fleet of destroyers and submarines, all of these 
vessels embodying the lessons of the war and particu- 
larly those of the Jutland engagement. 

We think we have made it clear that in this matter 
of disarmament, Great Britain has already taken the 
lead, since she has not only greatly reduced her exist- 
ing navy, but for two years past has refrained from 
laying down any new warships. Here was a lead in 
naval disarmament which we might very well have 
followed, and those of us who are keeping our heads 
clear of international suspicions and hatreds, and are 
looking at facts as they are, must feel that there is 
no little truth in the following statement of the British 
Naval and Military Record: “Had the United States 
followed our lead in effecting such sweeping reductions 
in naval material, the world would not now be faced 
with the prospect of a new era of naval rivalry. It is 
practically certain that but for the American decision 
to complete not merely all the vessels authorized by the 
1916 program, but nearly all the destroyers, submarines, 
et cetera, ordered under the emergency war programs, 
Japan would not have introduced her 1920-1928 Navy 
Bill, thus giving a new and powerful impetus to in- 
ternational competition.” 
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Electricity 


Portable Phase - Sequence Indieator.—To enable 
phase sequence to be determined easily an American 
manufacturer is placing on the market a light and 
compact indicating device. It is so designed that when 
the phases of a circuit are connected to the binding 
posts a pilot lamp set into a recess in the case indicates 
by its brightness or dimness the direction of phase 
rotation. A push button in the case reverses two of 
the leads and provides the contrasting indications of 
the lamp by modifying the magnetic flux resultant of 
the interior coil windings. The device has no moving 
parts and weighs less than three pounds. 


Electric vs. Fuel-Fired Furnaces.—The pronounced 
advantages of the electric furnace in providing easy 
and positive temperature control and uniform heat dis- 
tribution are held to account for a large number of 
these furnaces that have been placed in service dur- 
ing the last few years, according to General Electric 
Review. It is said that nearly ali the brass-melting 
furnaces now being installed are electric furnaces. 
While in many cases the electric furnace has been se- 
lected on the basis of performance rather than on cost 
of operation, the rising cost of fuel and even the cost 
of operation may be decidedly in its favor. 

Remote-Control Panel for Radio Stations. — An 
American builder of radio equipment has scored a dis- 
tinct forward step in a highly convenient form of re- 
mote-control panel which is destined to save much time 
and labor in the operation of radio sets of substantial 
size. The panel, which can be mounted on a desk or 
table so that its two keys are flush with the top of the 
desk or table, is intended to govern the important cir- 
cuit adjustments at a distance from the main appara- 
tus assembly. This equipment is being marketed 
for 2 kilowatt sets, is being built for 5 kilowatt sets, 
and may be built soon for units up to 30 kilowatt 
rating 


The Variation of Thermal Conductivity during the 
fusion of metals is discussed in a recent issue of the 
Philosophical Magazine. The results of a long in- 
vestigation are summarized as follows: (1) The ther- 
mal conductivity of tin, lead, zinc, and aluminum de- 
crease with the rise of temperature up to their melting 


point. (2) For these metals thermal conductivity de- 
creases abruptly during melting. (3) The thermal 
conductivity of bismuth and antimony slightly de- 


creases at first and then increases a little. (4) During 
melting the conductivity of bismuth considerably in- 
creases, and that of antimony seems to increase only 
slightly. (5) The thermal conductivity of all liquid 
metals here investigated decreases but slightly with 
the rise of temperature. (6) The above changes of 
thermal conductivity are similar to those of electric 
conductivity for the same metals. 


Canada— Second in Developed Water Power. — 
According to a recent study of water power resources 
of different countries, Canada has the greatest per 
capita water power development of any country in the 
world excepting Norway. This development is 0.26 
horsepower per capita, while that of Norway is 0.54 
horsepower, and of the United States is 0.07 horsepower, 
according to Hlectrical Review. The United States, 
with 30,000,000 horsepower available, leads the world 
in potential and developed water power resources, Can- 
ada ranking second. In general, Canadian water 
powers are applied to three uses: (a) Municipal pur- 
poses; (b) for manufacture of pulp and paper; and 
(c) for electrochemical and similar processes. Of the 
developed water power about 78 per cent is used for 
municipal purposes, about 14 per cent for the pulp and 
paper business, and about 8 per cent for electrochemical 
or similar processes, 


The Largest Submarine Cable in the world, so 
it is believed, was recently opened for traffic when di- 
rect telephone communication was established between 
East Prussia-and Germany over a 160-kilometer (100- 
mile) cable in the Baltic. This telephone connection, 
according to Electrical World, must go over a rounda- 
bout route in order to comply with certain regulations 
in the Versailles peace treaty concerning the “open 
roud” from Poland to the Baltic. The cable contains 


six pairs of “krarupized” telephone conductors and 
three single conductors for telegraphic purposes, The 


cable has a paper-strip insulation close to the wires and 
then a lead cover reinforced by a double helix of steel 
wire with a *%-inch pitch. The outside covering is 
made of jute and compound and is protected by a 0.2- 
inch armor made up of twenty-nine galvanized wires of 
steel with S-section. The outside diameter of the 
cable is 2 inches, and the weight is about 11 tons per 
kilometer (18 tons per mile). 
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Captain Robert A. Bartlett, who made several 
Arctic expeditions with Admiral Peary, is trying to 
raise money to finance an expedition across the North 
Pole in an airplane. If the sum of $300,000 is raised 
the expedition will probably take place. 

Meeting of German Scientists——The German equi- 
valent of the British and American Associations for 
the Advancement of Science—the Gesellschaft 
deutscher Naturforscher und Aerzte—recently held 
its first meeting in seven years, at Bad Neuheim, with 
an attendance of 2,600 members. 


Abraham’s Wells, Beersheba, Palestine are now 
equipped with modern pumping machinery and are 
supplying water to the town. From time immemorial 
wells at Beersheba have supplied the Bedouins with 
water for their fiocks. The original “Well of the 
Oath” as dug by Abraham is described in the book of 
Grenesis. 

Prohibition Benefits Natural History!—A new 
weapon has been placed in the hands of the “drys.” 
Before the adoption of national prohibition one of 
the only two skulls of the mammoth, Hlephas primi- 
genius, adorned a Cincinnati barroom, the proprietor of 
which refused all offers for it. Now that his busi- 
ness has been legislated out of existence, the skull 
has been acquired at a modest price by the U. S. 
National Museum, 


The “Rain of Blood,” a curious phenomenon of south 
France and Italy, occurred recently at Monte Carlo and 
Mentone. After the downpour ceased the roofs, roads, 
gardens and shrubs of the Riviera were covered with 
sticky crimson. The superstitious inhabitants of the 
gambling metropolis were much terrified. There is, 
however, a scientific explanation which is perfectly 
satisfactory. It is that the rain clouds had been sat- 
urated with red sand from the Sahara Desert. 


Mating Habits of Wrens.— Prentiss Baldwin of 
Cleveland told the Wilson Ornithological Club the re- 
sults of his investigations of the migrations of birds 
at his Cleveland home and also at his winter place in 
Georgia. Contrary to general belief, the house wren 
frequently is divorced from his mate during the season, 
said Mr. Baldwin. Some wrens return year after year 
with the same mates, while others have been discov- 
ered with two different mates in the same season. 

X-Rays in Material Testing.—X-Rays are now being 
used to show up defective materials, workmanship and 
weak metal castings in airplanes. Grains of wood in 
airplane parts are brought out remarkably and it is 
easily discernible where two different woods have been 
joined together, a point of construction prohibited in 
airplane work. Knots in the wood are also shown up, 
and also unsatisfactory gluing together of parts. 
Electric heater coils are inspected by X-ray and the 
plates show the manufacturer where air has caused 
the insulation of the coil to disintegrate, and where 
the wire will eventually break. 

Permanent Sprinkling.—It is possible many of our 
readers have wondered at the appearance of the 
tracks at the subway stations in New York City. There 
is usually a realistic Christmas snow on the tracks, 
but the Interborough Co. has a method in this arti- 
ficial snow system. The road-bed around each station 
is spread with calcium chloride which has a peculiar 
property of drawing moisture out of the air and 
turning gradually from a white powder into drops of 
liquid which remain in this condition for months. 
This serves to hold the dust and bacteria like the 
sprinkling of a dusty street. The hurtling of trains 
through the stations have little or no effect on this 
deposit. 


Alaskan Voleanic Fires.—At the recent meeting of 
the American Society for the Advancement of Science, 
Dr. Robert F. Griggs described a fiery flood which oc- 
curred in Alaska, in the “Valley of Ten Thousand 
Smokes.” Here he found traces of the flood of fire 
which, issuing from a fissure in the earth, swept a 
roaring torrent of molten sand through the fertile 
valley, devastating all in its path for a distance of 
more than fifteen miles. Irom thousands of fissures 
live steam, heated gas and smoke issued. One could 
do one’s cooking in any of the smaller holes. And that 
was the only salvation of the expedition, for all fuel 
had been destroyed by the flood of fire. It is only a 
few steps from the steaming fissures to a cave in the 
side of a glacier in order to have the most perfect 
refrigeration in the world. The explorers’ tents were 
steam-heated, as it were, and the bathing conditions 
were of the best for a stream from the glacier fed a 
crystal pure lake and in the middle of the lake a 
steam jet bubbled and it was possible to get any desired 
temperature. 
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Aeronautics 
New Deutsch Challenge Cup.—It is understood 
that Madame Henry Deutsch de la Meurthe has inti 
mated to M. Michelin, president of the Aero Club ot 


France, that the Deutsch family will present another 
international challenge cup for the greatest speed 
achieved in an airplane, together with a priz 
2OO.000) franes. 

France-Morocco Air Mail Service. — According t 
information which comes to us from Acronautics, the 
vir mail service between Toulouse, France, and Casa 


blanca, Morocco, which has been in operation for some 


time past for the outward transmission of letters te 


Morocco, is now being carried on three tim: inst 
of twice a week in each direction, 
Airplanes and Forest Fires. — According to 1 


Vews Weekly, airplanes of the Army Air Service op 
erating in California and Oregon doing patrol duty bk 
cated 494 forest fires in than 
months, Fifty-three of fires 
Wireless from airplanes assigned by the Air Service to 
cooperate with the Forestry Service in 
tional from fire. 


less two and one-half 


these were reported by 
protecting na 
forests 

Bombing a Battleship.—Although they succeeded in 
making a rather sorry mess of the obsolete battleshiy 
“Indiana,” which the Navy has turned over for aerial 
experimental purposes, the five seaplanes of the “F.S.L 
type did not succeed in sinking her, While the battle 
ship was under way at a speed of 10 knots—she was 
controlled over an erratic course by wireless from the 
“Ohio” five miles away—the seaplanes attacked her and 
five of the 25 bombs hit the target Part ot 
the deck was torn up, the smoke suffered se 
verely, and the deck was strewn with débris, but the 
old battleship still remained afloat. 


squarely, 


stack 


German Views on Amphibians.—German aviation 
experts are expressing their views freely in regard to 
amphibian aircraft, writes the Handley-Page Berlin 
correspondent, and are skeptical as to the practicability 
of using the Thames in the center of London as th: 
starting and landing place of these huge’ flying ma 
chines. They point out the and difficulties 
which in their opinion must inevitably arise on rivers 
flowing through the center of such London 
and Paris, where the shipping traffic is already suf 
ficiently congested. Another objection raised by Ger 
man aeronautical engineers is that the useful load and 
the earning power of the amphibian are than 
that of the airplane. 


dangers 


cities as 


less 


That Caproni Giant.— For a long time back ru 
mors have been coming to us of the remarkable giant 
machine being constructed by the Caproni Brothers 
of Italy. Now we learn that this machine, a 
flying boat with a capacity of 100 passengers, is com 
pleted. It has $800,000 to construct, 
four years of constant labor. The machine is remarka- 
ble for the absence of a tail. It is composed of thre« 


sets of three planes each, above a long fish shaped boat 


huge 


cost and ovel 


The passengers are carried in the cabin which forms 
the boat body. The length of this machine is 
and the width 108 feet. It 
cylinder motors. The total lifting capacity is twenty 
six tons. 


7D feet 


is equipped with eight 12 


Aviation in France. — Speaking at the Aere Club 
of France recently, M. Flandin, Under Seeretary for 
Aeronautics, said that whereas in 1919 the 
distance flown in France was 218,750 miles, the distances 
flown in the first ten months of this year totaled O37 
OO miles. Likewise the number of passengers 
grew from 960 in 1919 to 6,750 in the ten 
this year, while the amount of mails carried increased 
from 9 hundredweight in 1919 to well over 5 tons thi 
year. The cost to the State in subsidies amounted to 
about $600,000, He went on to say that there were 
2,800 miles of routes in France in 
The ratio of accidents was one to every 
flown, and the fatal accidents worked out to one for 
every 134,574 miles. 


ageregiuts 


carried 


months of 


now 
regular operation 
62,500) mile: 


Aircraft and Thunderstorms.—An experienced flie: 
the possibility of airplanes in flight 
struck by lightning during a storm, in a recent 
Illustrierte Flug-Welt, His remarks are based on some 
seventy flights under such circumstances and on zg 
principles. He that no danger is to be ex 
pected in the first place if the machine is not in the 
direct line of the discharge, and in the 
even if it is, it is not likely from the nature and distri 
bution of the conducting metal portion that 
due to fire will arise, Out of thirty cases where the 
machine was struck directly, the writer maintains that 
there were no evil effects, while in all known 
in Germany where a machine fell during a storm there 
was no evidence of scorching of parts or melting of 
metal. 
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A Giant Job of Underpinning 


Building a Subway Beneath Philadelphia’s City Hall, with Its Inadequate Foundations 


ADELPHIA subwa iineers have just com 
ed what onceded to be the largest underpin 
ration in the history of the world Since the 


tation in connection 


ha been aime $3,000,000—or between 

M) 1 $22,000,000 a mile—it is probably alse 
ve plece f subway construction ex 

endous weight of one hundred thou 

11 r the 1 mass of the Philadel 

liall i twice with an average set 





with 


By William A. McGarry 


platforms, and with mezzanine and gallery floors to 
distribute traffic, all to cut under sections of the nerth, 

. west and south walls of the City Hall and under the 

north and south branches of the Market Street Subway 

which circle the hall at present. 

) Only the usual preliminary surveys had been made 
prior to the signing of the contract, and these in no in- 
stance revealed the character of the foundations of 
City Hall. That building was constructed many years 
ago, before steel skeleton work came into general use. 
It is a seven-and eight-story structure of solid brick 


the element of politics in the original work. They as- 
sumed that, since the building had stood for nearly 
half a century without showing any but minor cracks, 
its feundations must also be of solid masonry, the 
underpinning of which would be a difficult task for the 
reasons stated, but not at all outside the range of 
engineering experience, Plans were made and the con- 
tract let on this assumption, and work was started 
late in 1915 at the northwest corner of City Hall. 
Within a few days the excavation had been carried 
down to the foundations of the building. And then the 
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The new foundation of concrete and 
One of the track bays, showing the steel 





ld rubble foundation and a section of the new brick underpinning. 2. Another view showing the scandalous character of the old foundation. 3. 
teel needle-beams for transmitting the load of the building to the subway roof-girders, and the reinforcing rods for the concrete of the roof, 4. 
he | ile connecting the mezzanine floors; also the five- and eight-foot piers, built at different times but in perfect alinement. 


in Filbert St., in connection with the under-crossing of the new tube. 


Building a subway under Philadelphia’s insufficiently supported City Hall 


o. 


Steel work for supporting the existing subway 


f but one quarter of an inch, 


This great pile 


rred first from its original defective rubble 
ons to new foundations of concrete and brick. 
utly the rebuilt foundations were incorporated 
supported ‘by the subway roof, which, in turn, 
yported by concrete walls carried to rock by 
itract for this work was let in August, 1915. 
ad for the construction of the central subway 
in the city’s proposed new system of under- 
railways, a four-track affair with as many 


and masonry, covering an area of four acres around a 
square courtyard, and it stands in the center of the 
intersection of Broad and Market Streets, the two main 
central traffic arteries. 

secause of the method of construction it was known 
from the beginning that the task of running a subway 
under this building would be a delicate operation, as 
masonry structures are extraordinarily heavy and lia- 
ble to crack or even to collapse when disturbed. But 
the engineers, although they consulted what building 
records were available, failed to take into consideration 


engineers discovered that these consisted in great part 
of rubble made of loose rock and gravel, with hardly 
any mortar. It was found that the builders of the 
structure excavated trenches in some instances almost 
in the form of inverted pyramids. These were filled 
with the rubble. Then a masonry course was started, 
but it was so poorly constructed that in some places 
there was room between the slabs of stone for a man 
to insert his head and shoulders. Above this came a 
solid wall of brick work to the basement of City Hall. 
(Continued on page 137) 
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Why Balloons Bounce Off Clouds 
By Lieut. Corley P. McDarment 


UCH of the interesting and unusual 
L phenomena observed by man since he 
has begun to traverse the “upper regions” 
has never come to the attention of the 
general public. This is largely because 
those who navigate the air soon become 
accustomed to strange incidents and after 
a short time begin to consider them com- 
monplace and as facts of common knowl- 
edge. 








The Vacuum Tube as an Engineer- 
ing Problem 
By W. C. White 
HE thermionic amplifier 
ment tube, vacuum tube, 
tube, valve, triode, audion, pliotron, ete 
as it is variously called, is fairly 
used and its fundamentals 
great many people. In radio communica 
tion its use as a detector and 
is of great importance, and its use as 
an oscillator in radio transmission is rap 


three-ele 


hot-cathode 


widely 


known to a 


amplifier 








For this very reason numerous inter- 
esting aerial experiences are discussed 
among those of the profession alone. It 
will probably be many years before a 
large number of the so-called “secrets” of the air are 
revealed to the layman who runs only on terra firma. 

One of these phenomena, and a remarkable one too, 
about which little has been said outside aeronautical 
circles, is the peculiar bouncing of balloons when they 
strike a cloud. It is rather an uncanny sight to see 
a balloon sailing gracefully along and encounter a 
large, fleecy cloud, when, as the gas bag touches and 
starts sinking into it, away goes the sphere like a 
rubber ball that has been batted. Needless to say, a 
person has a weird sensation the first time he is up in 
a balloon and gets “bounced” in this way. 

A glance into the law governing this curious action 
discloses the fact that it could not happen otherwise 


unless several fundamental rules of science were 
changed. The gases used in balloons, as everyone 
knows, are lighter than air and normally rise. Omit- 


ting the discussion of why they rise, it can be said that 
the rising is on the same principle which causes cork 
to float to the top of water when it is released be- 
neath the surface. A piece of cork as it rises has a 
certain amount of upward pull which is directly pro- 
portional to the size of the piece, A big piece will exert 
more upward pull than a smaller one, the quality of 
both pieces being the same. This is true of all sub- 
stances which are lighter than water. If weights be 
attached to the pieces of cork, the large piece will 
buoy up the heavier weight; the difference being due 
to the size of the piece. The reason why a large piece 
of cork will lift more weight under water than a smaller 
one is because of the difference in water displacement. 
Likewise with balloons, a big balloon will lift more 
than a smaller one because of the air displacement. 
And this brings us right up to the 


Airplanes sink readily and easily into the great masses of soft clouds, but 
balloons bounce off them like a rubber ball against the floor 


through a layer of clouds. When a balloonist high 
above the clouds desires to descend, he lets out gas, 
thus diminishing the balloon’s air displacement. He 
comes down beautifully until his balloon encounters 
the warm air just above the clouds where the gas is 
suddenly heated up and the bag expanded, then, lo, he 
has a big balloon on his hands when a moment before 
he had a smaller one. This big balloon with its added 
lifting power shoots rapidly upward, giving all the ap- 
pearance that it had “bounced” off the cloud. It goes 
on up until it strikes cooler air again when the gas bag 
shrinks, and the aeronaut has a smaller balloon 
once more, This little balloon will again descend and 
bounce off the clouds as it did before and will continue 
the performance until tactics are employed that are 
opposite those used in getting it up there. Of course 
this would not keep on indefinitely as some of the gas 
is constantly being lost and the balloon would finally 
come down for this reason alone as soon as enough 
gas leaked out. But, whenever an aeronaut wishes to 
“pilot” his balloon down through clouds, he releases a 
considerable amount of gas just as he enters the warm 
layer of air. Immediately after this warm air is 
passed through and the balloon is within the clouds, 
ballast must be thrown out with great alacrity because 
the cool air of the clouds will contract the gas bag so 
much that when it gets below it may be falling so fast 
that it will go on to the ground. This is a dangerous 
thing, especially when the clouds are near the earth. 
In a fog balloons often drop with a speed not caleu- 
lated to be conducive to the good health and physical 
unity of mortal man. But it is an effect that is con- 
(Continued on page 138) 


idly increasing. Acting in this’ latter 
function, it has many applications in other 
branches of electrical 
science. 

The fundamentals of the design, 
operation of the* power tube or 
quite thoroughly worked out by the scientist and phys 
icist. In fact, at the present time laboratory 
plishments are far in advance of the product as regu 
larly manufactured and used. 
of almost every new device. 

One definition of engineering is “the art of con 
structing and using machinery.” Applied to the point 
in question, engineering is required before 
oscillator tube can from the laboratory to 
the condition of giving widespread satisfaction in its 
everyday use. Of these two steps, the 
is much the simpler and quicker because it can be con 
centrated in specialized groups trained and organized 
for the work, 

The second step, “art of using,” 
matter. It is in the hands of the many 
they are not usually particularly interested in the 
device itself, but rather in the function it 
or the service it renders. Education is therefore nee 
essary so that the user understands the many features 
of the device and an acquisition of this knowledge by 
large numbers of people takes time 

This condition is not peculiar to the yacuum 
but is a common condition in the evolution of many en 
gineering devices. 

As an example of this and as a 
comparison with the power vacuum tube, consider the 
rotary converter. This device can produce alternating 
current electrical energy from direct energy 
and thus fundamentally performs the same function as 
the power vacuum tube. 

In the way of design and construction, 


engineering and 


construction and 
oscillator have been 


accom 


This condition is typical 


the power 


progress 


“construction” 


is a very different 


users, and 


performs 


tube, 


device to use in 


current 





“bounce” of balloons off clouds. 

It is well known that the air in clouds 
is cool and damp, and it has been found 
by aerial navigators that just above the 
clouds there is a stratum of warm air. 
This layer of warm air is caused by the 
radiation of the rays from the 
clouds, and is similar to the layer of 
warm air that lies near the ground on a 
summer’s day. Now, when a balloon is 
released from the earth and there are 
clouds above, it goes rapidly upward until 
it strikes the cool air just inside the sur- 
face of the cloud, whereupon the gas in 
the bag is cvoled suddenly, and in ac- 
cordance with the law of gases, it con- 
tracts, or shrinks, and occupies a much 
smaller space. In other words, the big 
balloon that started up has become a 
smaller one with less air displacement. 
The moment this air displacement dimin- 
ishes, the balloon drops precipitously just 
as a rubber ball that has been thrown 
against the wall or ceiling. But, unlike 
the ball, it descends only until it encoun- 
ters the warmer air near the earth where 
the gas is again heated and the balloon 
expanded. When this occurs, the bal- 
loon rises once more, and the process is 
repeated as before unless sufficient ballast 
is thrown out to neutralize the shrinkage 
of the gas bag. If this is done the balloon 
will rise on up through the clouds. How- 
ever, the moment it emerges on the up- 
per side of the cloud the warm air layer 
existing there heats the gas and expands 
the balloon, and all the ballast that was 
thrown out below is now needed to check 
the too rapid ascent. This difficulty is 
overcome by letting out some of the gas. 

Having risen above the clouds, it is 
just as hard to get the balloon down again , 
as it was to get it up. A reverse condi- — 


sun's 
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aa 
electrical engineering has slowly built up 
a method of specifying, describing and 
rating the characteristics of a rotary con 
verter. The user and manufacturer have 
commonly understood terms 
put A. C. voltage, output D. C. voltage, 
input A. C. current, full load D. C. cur 
rent, frequency of generated en 
ergy, regulation, excitation volts and am 
peres, kilowatts rating, 
perature rise of certain parts and many 
others. A vacuum tube used as a gen 
erator of alternating current has many 
characteristics in common with the above 
and others peculiar to itseif. 

However, 
usually understood by those pianning to 
use tubes, nor are all of 
fully investigated or 
manufacturer. 

A rotary converter built without re 
gard to these many characteristics would 
hardly be expected to function with entiré 
satisfaction, yet that is usually the way 
vacuum tubes are used . 

Fortunately a vacuum tube is an excep 
tionally flexible electrical ap 
paratus and does remarkably well under 
different conditions. 

Now carry the comparison into the field 
of operation. 

The person operating the rotary con 
verter even if not highly trained, knows 
a great many points in connection with 
its care. He knows the bearings must 
be oiled, that the windings must not be 


such as in 


speed, 


allowable - tem 


these factors are as yet not 


them as vet 
understood by thie 


piece of 


allowed to get wet, that grit and dirt 
are not good for the commutator, that a 
smell of overheated insulation is a sign 


of trouble, and many others. He knows 
that if with a normal output the input 
is abnormally high, something is wrong 
and he will take steps to locate and rem- 








tion, with more danger involved, has to be 
overcome in “nursing” a balloon down 


A balloon will bounce in either direction, up or down, when it meets a layer of 
warmer or cooler air that expands or contracts the gas in the bag 


edy the fault. 


(Continued on page 128) 
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Pumping Coal from Mine to Seaboard 
\ Scheme for Shipping This Fuel via Pipe Lines, Much as Oil Now Is Shipped 


\ . - ! row the anthracite regions 
. ! om the city ol New York 


pet pressure has been 
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the total annual coal pre 


irketed between 


By C. H. Thomas 


in operation in a plant in the city of London since the 
vear 1915. This plant, which has a capacity of fifty 
tons of coal per hour, conveys the fuel a length of 
1,750 feet through an eight-inch pipe having several 
bends, and raising the coal at the discharge about seven 
feet. The cost of this operation is given as six cents 
per ton. Some tests were also made in Chicago of this 
<ystem which were considered to have established its 
practicability from a mechanical point of view. It 
may be assumed therefore that with proper considera- 
tion of the circumstances such a system could be prac- 
tically applied to the transportation of fuel over a 
long distance, and that the circumstances would be 
favorably affected by the difference in level between 
a mining region and the seaboard, as in the case of 
the city of New York. It may be noted in this con- 
nection, that oil is now pumped over a distance as 
vreat as one hundred and seventy miles in California, 
through eight- and ten-inch pipes, and over a distance 
of thirty-six miles in an eight-inch pipe line at a total 
cost per barrel of less than .04 cent. 

A study of the probable conditions and expense of 
construction of a coal transportation line from the 
Scranton region to New York indicates a probable in- 
vestment of approximately twenty millions of dollars, 
and with all operating costs and fixed charges on a 
liberal seale, the cost of coal transportation would 
appear to be less than seventy-five cents a ton. It 
will be evident that there is a very substantial reduc- 
tion in the expense of the transportation of the fuel to 
be anticipated by the use of water transportation, and 
that in addition the cumulative effects of this method 
of coal delivery, and of the establishment of a large 
storage would be to reduce the cost of operation at 
the mines, thereby effecting a reduction in the cost of 
production. It may be fairly assumed that under ex- 
isting conditions the establishment of this storage and 
transmission would reduce the price of fuel about $1.50 
a ton 


The recent car shortages have been responsible for 
the high prices of coal in all parts of the country. 
The output was not available when needed and the 
consumer had no assurance when it would be delivered. 
With the water system of delivering coal, a constant 
supply would always be available and the price corre- 
spondingly lower at all times, with the mines oper- 
ating at full capacity. 

As to the matter of preparing coal for shipment in 
this way it would have to be first pulverized, and 
mixed with water for transportation by pipe line. It is 
a well-known fact that coal from certain mines must 
be prepared for use and that the specifications for cer- 
tain purchasers require this preparation. The prep- 
aration plant bears close resemblance to a standard ore- 
concentrating plant, being erected along the slope of 
rising ground to secure the benefit of gravity in the 
preparation of the coal. The shed-like building is 
about 200 feet wide and extends up the slope about 
300 feet. At the upper end is the railroad leading 
to the mines, the coal generally being received into 
hoppers directly from the mine cars. At the lower 
end of the building is the steam plant, while along the 
valley a stream of water is to be found. Some distance 
upstream is a dam and reservoir, while some distance 
downstream in a large valley is the dump pile con- 
taining the impurities removed from the coal. A snake- 
like mound following along the bank of the stream 
covers the pipe line which carries the prepared coal to 
market. Adjacent to the plant are two large coal 
storage reservoirs. Upon entering the plant at the 
point where the coal is received, we find large receiving 
bunkers under the tracks. These bunkers discharge 
the coal by gravity into large crushers, each of which 
is capable of reducing the coal to sizes not exceeding 
three quarter lump. These crushers and all other 
machines throughout the plant are electric-driven. 
The coal is then sent to the jigger, which is a washing 

(Continued on page 139) 





Little Things That Count Big 


The Refinement of Details That Marks Our Present Railroad Development, and Some of the Further Needs 








Getober and Februar while only forty 
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Che ng situation Ww id also be substantially 
mp 1b he establishment of the pipe line system 
ft ! wl ! il much the present sporadic 
anid irre ir operation of the mines is due to the diffi 
eult f car movement It is stated by an authority 
that it is rure for any mine to be able to work more 
tha x ov f eight hours m account of the diffi 
eult ‘ ‘ service 

fhe syste of transporting coal with water in 
pipin has bee so far tested as to demonstrate its 
p ! fm a small seale the system has been 

N these days, when our existence depends so much 
I or nechanical appliances and especially on the 
unite y of transportation, it is a matter of great 
imp nee mpr Y far as possible, to per- 
fect. even the smalter details of construction that go 
to ma up Our vast system of railroads. 

When our timber supp!y was ample, the cost of 
wooden railroad ties was so low that no one thought 
of making them of an other material The time is 
coming. however. when wood will not be available for 
th essential par if the track and a substitute will 
have f e found Steel ties have been tried, but they 
were j there were other objections to them. 
lhe licatio are that conerete is the coming mate 
rial nd a simple yet safe means of fastening the 
ra merete ties shonld engage the attention of 
mveé t In the meantime, so long as wooden ties 
ure < ther hould be an improved wily ot secur- 
ing rails to them Che time-honored driven spike 
pounded yw the tras man sledge hammer, crushes 

| tenr the wood fibers In a short time, water 
vet n, rots the wood and the spike then becomes free, 
lo fs hold on the rail Che natural consequence is 
that eavy fast ft in ‘will spread the track and a 
dera ent. more or les serious. will result It is 
true t serew spike ire now in use, but even these 
ni from the defects of the driven spike, and 
nat le « of our trunk lines is reverting to the old 
time l 

\\ ! locomotive It is the most 
sel f ined form of the steam engine More time 
and study have been spent over its development than 
on any other form of motor. The last few years have 
seen z improve t making for efficiency and 
economy hief among them being the water tube and 
fire-brick arch, feed water heating and superheated 
stean lt is still, however, a wasteful machine. Smoke 
box temperatures are far too high and much heat is 


blown out at the stack by reason of the powerful 
blast of exhaust stenm required to urge the fire for 
rapid steam generation This sharp exhaust can only 


By Herbert T. Walker 


be produced by contracting the area of the exhaust 
steam pipe by what is known as a “blast nozzle.” 
This device may be classed as a necessary evil, inso- 
much as the more we restrict the area of the blast 
nozzle the greater will be the back pressure on the 
pistons, limiting the power and speed of the engine 
to a serious extent. 

Many forms of blast nozzle have been tried, and as 
far back as 1838, Brunel and Gooch applied a short 
pipe, having an opening shaped like a Maltese cross, 
to an engine on the Great Western Railway of England. 
This nozzle increased the area of steam exposed to the 
gases from the fire, thereby strengthening the draft 
without choking the exhaust steam from the cylinders. 
Like some other inventions, it was in advance of its 
time and was abandoned. There is a good field for the 
inventor in the way of producing a rariable exhaust 
pipe which will pull the draft through the fire 
without excessive back pressure, and it would 
seem practical to design some way of reducing 
the area of the blast nozzle when _ starting the 
engine, for at that time the volume of exhaust steam 
is comparatively small and back pressure negligible. 
As the engine gained speed, the blast orifice could be 
expanded and back pressure greatly reduced. This 
could be done either by the fireman or made auto- 
matic by a simple connection with the reversing lever 
of the engine, 

When the electric locomotive is drifting or running 
with the power shut off, the current generated by the 
motors is transmitted to the feed wires and helps to 
haul other trains. This operation also retards the train 
und saves a lot of energy otherwise spent by the air 
brakes. This is known as “regenerative braking” 
and is a feature much emphasized by advocates of 
electric traction. The system cannot be applied to 
the steam locomotives, but some arrangement by which 
the energy now wasted in stopping the train could be 
saved and the train’s momentum stored up to assist 
the engine when starting would be a great advantage, 
especially in the case of trains making frequent stops. 


It is suggested that, by some suitable arrangement of 
suction and discharge valves and a connection with the 
reversing gear under control of the engineman, the 
cylinders could be converted into air pumps, forcing air 
into a receiver either on the engine or tender. When 
starting the train, this air could be used in a supple- 
mental motor geared to the trailing wheels of the en- 
gine. This would greatly assist the locomotive and 
would shorten time between stations. If found objec- 
tionable to draw cold air into the cylinders, espe- 
cially in the case of superheated locomotives, the 
supplemental motor could be used as an air pump, con- 
verting it into an air driven engine when starting the 
train. This auxiliary power would not use any steam 
and should be worthy of a trial. 

If a car journal or journal-box breaks the car will 
be derailed with more or less serious results. It is sug 
gested that an emergency journal box be fitted to the 
axle and truck just inside the wheel. This box would 
only come into use if the main journal failed. 

There is room for improvement in the way of ven- 
tilating our passenger cars, It is the same today as it 
was fifty years ago. The transoms in the clere-story 
roof cause down drafts and have to be closed in cold 
weather. The only way to get fresh air, if the tran- 
soms are closed, is by opening the windows and letting 
in a shower of dust and cinders. This may not in- 
convenience the person occupying a seat at the win- 
dow, but to one sitting in the next seat behind it is 
often a nuisance, as people’s ideas of temperature 
and drafts differ widely. Pullman cars are provided 
with outside window shields which break direct drafts, 
but day coaches have no such convenience. It would 
appear practical to devise a small fan-shaped screen 
of strong flexible material that would fold back into a 
recess in the window casing when not in use. If one 
of these screens were installed directly over the back 
of each seat, a passenger not desiring to sit in a draft 
could pull out the screen and fasten it to the back of 
the seat in front of him, thus protecting himself and 
giving the person ahead the full benefit of the wind. 
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Correspondence 


The editors are not responsible for statements made 


in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 





The Thousand-Dollar House and Its Near 
Relatives 


To the Editor of the Scientiric AMERICAN: 

In your issue of December 11, 1920, you have an arti- 
cle by Mr. Mount, “A Review of the Building Situation,” 
etc. In separate box you ask, “Can a house be built for 
one thousand dollars, and how?” 


SCIENTIFIC AMERICAN 


ticular line whatever, and what I have done, I feel 


sure others may do also, if they have the necessary 
ambition to go ahead and stay with the undertaking 
and see-it through. 

In 1916, just after getting married, I found myself 
in the same position as so many people are today. 
I had very little money, but decided that I must have 
a home of my own. I got a catalogue from a houses-to- 
order firm and decided to build one of their models, 
with certain changes I made in it after it arrived. The 
6 x 17-foot porch was not included with the ready-cut 
house, neither were the stairs at the end of the living 
room. After putting in the stairway, I floored the 
attic, which proved to be an excellent place for trunks 
and the like. This house cost me at that time (Sep- 
tember, 1916) completely finished, $400. 

In 1920 I put on an addition, fitted the house with 
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come anywhere near the price of the ready-cut dealers. 

I went to a local lumber company and asked about 
what it would cost me to build a house, over the plans 
I had drawn, They informed me that they did not 
take contracts, but that they would get in touch with 
a local contractor and give me his estimate in a few 
days. Just as I was about to turn away, the pro- 
prietor of the company asked me: “Why don’t you 
boss the job yourself? I'll give you prices on the 
different materials, and send all. you want to the 
job and what you don’t need I'll take back.” I told 
him I would think it over and he was to let me knew 
what the contractor's estimate was in the meantime. 

I again returned to the carpenter for advice and 
told him just what the lumber man had said He 
made out a list of the material it would require to 
build a four and an eight-roomed house on the same 

size foundation and then teld me to see 





I am enclosing a plan for a permanent 
house that can be built for one thousand 
doliars. The walls, 18 x 30, are to be built 
with hollow concrete wall construction. 
The floor space is 540 square feet. The 


walls are nine feet high, the ceiling 
eight and one-half feet high. Cement 


foundation, floor and steps are provided. 
Ceiling is wood lath and plaster. Roof 
is covered with composition roofing. The 
house will accommodate six persons— 
four very comfortably, but six can get 
along fine. Two very good sized rooms 
with space between for closets, toilet, 
sink, shelving, cupboards, two closets for 
closet-beds (rolled in on end), pantry 
and plenty of room for necessary articles. 

The wall is built a story at a time in 








what kind of an estimate I conld get on 
that amount of material. He also agreed 
to build the house, hire a helper and see 
that it was put up right for a certain 
sum per day. I returned to the lumber 
man with the list of materials and to my 
surprise found that it only 
about $500 more to build an eight-roomed 
house than it would a four, so I decided 
that it should be an eight. The con 
tractor wanted $6,000 for the job, so I told 
him that I would boss the job myself, 

I began digging my cellar, which was 
to be 24 x 24. on May 30, and by the last 
of June I had it ready for the bricklayer. 
I did my digging before and after work 
ing hours. Then my next job was to 
find a bricklayer. Fortunately I found 


would cost 








one operation, there being a complete air- 
space from foundation to plate for the 
entire circumference of the walls. This 
provides a wall that is cool in summer 
and warm in winter. A wall which will exclude mois- 
ture and vermin. Plaster direct on the inside wall. 

The cost of this house is based on cost of material 
and labor here. To wit: carpenters, $8.00 per day: 
plasterers, $12.00; common-labor, $5.00; lumber, $47.00 
to $80.00 per thousand; rock, $3.00 per yard; sand, 
$2.00 per yard; cement, $4.00 per barrel; wire lath. 
‘4c per square yard; reinforcing rods, Sec per pound, 
and painters, $8.00 per day. 

One of the houses we have built this year was 
rented in March at $25.00 per month for one year. I 
give you cost, as I kept books, and will just itemize 
it for your benefit: Carpenters, $253.44; lumber and 
doors and windows, $890.85; drayage, $31.00; chimney 
work and all, $7.80; material, labor, cement, ete., 
$608.22; plastering inside and outside, $270.00; paint- 
ing, $147.00; wiring, $38.00; fixtures, 


This house, of similar construction to the thousand-dollar one diagrammed 
below, but considerably more elaborate in construction, cost, including the 
bushes for the hedge and all the other trimmings, barely $3,000 


electricity and built the chimney, for $260 more. This 
house is very comfortable and of exceptionally good 
material and still cost less than the $1,000. Even now, 
making the allowance for the increase in wages, freight 
rates and cost of material, I think this house can be 
erected for less than $1,000. Any man, with the aid 
of one experienced carpenter, should be able to build 
a house of this kind in two weeks. 

But you may say that what was done then cannot 
be done now. You know as well as I, that when a 
man contracts to build a house for you, he must figure 
his profit high enough to cover all expense, whether 
known or unknown at the time of the contract, and 
still allow himself a handsome reward for his labor. 
But if you have the ambition to tackle the job your- 
self and see it through, you can build a house for 


one who would have an off day on the 
following week, and he said that if } 
would have the necessary materials on 
hand, that he would bring a helper and 
tender and finish the job on that day. It required 54 
tile at 32 cents each, 13 sacks of cement at $1 each, 
and about 40 bushels of sand at 25 cents. The labor 
on that job amounted to $36, so the cost of the foun 
dation, less my own labor, amounted to less 
$250. 

Then the carpenters came on to the job. Every day 
I would ’phone the lumber company of my needs for 
the following day. It just required four weeks and 
three days of actual carpenters’ labor to finish the job 
One more day was required of the bricklayer and his 
two assistants to build me a chimney, having three 
flues, one of them having special liners running down 
to the cellar for a furnace. This chimney required 
2,500 bricks, and the labor on the job cost me $28 

The roof of the house was made of 
shingles, well nailed with copper nuils. I 


than 


composition 





$26.50; plumbing, $385.00; linoleum and 


used plaster board on the walls, instead of 
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shades, $36.00; steps, caps, porch and v ¢ L a plaster, as that represented a saving of 
porch wall, $109.60; locks, hinges and 7 $ FO about $200. The wiring I did myself, and 
screens, $49.75; cesspool and_ ditches, yy 8 this saved several dollars, The paint for 
$30.00; roofing, $64.00; sand, rock, ete., 0 : the building was purchased from a local 
$87.29; piping gas from alley, $26.05; ‘ painter and I put that on after working 

clothes hooks and hedge bushes and clean- y hours. 
ing floors, $8.40. Total, $3,068.90. The 3 ® ° ‘ With the painting, spouting and every 
plumbing consists of toilet, double wash 5 t & 3 : 3 7 thing finished, I figured up my bills and 
trays, bath tub, sink, hot-water boiler, 4 » g Y . found that it was only necessary for me to 
lavatory, drain-tile for sink, and yard e 3 borrow $1,620 to clear all debts. The lum 
piped for watering lawn. q ber man gladly went my security for this 
J. R. RrcHarpson. ee? 5 amount. The entire amount of money 
Madera, Cal. ss spent on this house, from the time I 
P a ‘ek tpg yf , started to dig the foundation, until it was 
Built: An Inexpensive House ey a i ready for occupancy, was $2,838.22. The 
To the Editor of the  Screntiric A. fue 1 $4060r- material, not including the chimney, from 
AMERICAN: i Beo the foundation up, amounted to a little 
In the December 11, 1920 issue of the ee over $1,700. And prices of things were 
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soo 


‘ at their highest at that time 








article under the head of “Wanted: An 





Just a word about the plans, before 





Inexpensive House.” The author gave a 

number of very timely suggestions on the 

building subject, but as the Editor remarked, our 
housing problem yet remains unsolved. It is to this 
end that this article is being written. 

The Editor also asked if any of his readers could 
solve the $1,000 house problem. The subject was stated 
in such a way that it was impossible to tell whether 
he wanted to know if a house could be built for 
$1,000, or if a man having $1,000 could build a house, 
and borrow enough to see his undertaking completed. 

Within the last four years I have built two houses, 
the smaller one being a house for less than $1,000; 
the other, an eight-roomed house, may be classed as 
an inexpensive house, being built between May 30, 
and September 15, 1920, and costing less than $3,000. 

I am only 26 years old, and do not consider myself 
to have any more than ordinary ability in any par- 


Floor plan of a concrete house that was built for $1,000 


about one-half what a contractor would ask. This 
house was built at a time when labor was at its high- 
est, prices on material were high and material was 
hard to get at any price. 

About the first of May, 1920, I found that it was 
going to be necessary for me to build another house. 
At the time I had a lot to my title and about $1,200 
in sight. I wrote for catalogues of ready-cut houses, 
but not being able to find anything quite to my liking, 
also began to draw plans of my own and compare 
prices with lumber companies. I went to a carpenter 
and asked as to the amount of time that one might 
save in buying a ready-cut house, and he advised me 
that a man could cut his own lumber quicker than he 
could hunt for the material in a ready-cut house. I 
decided then to build from raw material, if I could 


closing. We have five large ciosets, an 

especially large one over the stairs, which 
in most houses is only lost space. In the whole plan 
you find not a single square foot of lost space any 
where. 

As for arrangement, I do not see how it could have 
been improved upon, without the expense of an extra 
chimney. 

A. J. McCroy. 

South Brownsville, Pa. 


Motor Fuel in Great Britain 
U NDER the pressure of high prices and a scarcity 
of motor fuel in Great Britain new laboratories 
have been provided to study the possibility of substi 
tutes. This is under Prof. H. B. Dixon, who will 


, begin his work with alcohol produced from vegetable 


materials. 
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Structure of the Intellectual Portion of the Human Brain 


By Leon Augustus Hausman, Ph.D. 





(i, Fig. 2) which is most closely asso- 
ciated with those operations of the mind 
which we call the higher, or intellectual, 
functions. 

The cerebral cortex, to which we shall 
confine ourselves, contains countless mil- 
lions of nerve cells, or neurones, of vary- 
ing forms. However different may be 
their configuration, each one consists of 
a central portion, known as the cell body 
(B. Fig. 6), and branches, called fibers 
(D, Fig. 6). In many of these cells these 
fibers may be extremely long, and branch 
many, many times, giving rise to a very 
complicated, root-like structure, The nu- 
merous ramifying branches of the nerve 
cells connect with each other, and with 
the branches of a host of other nerve cells, 








and send out fine “tendrils” and ‘“root- 


Fig. 1. The cerebral hemispheres in place, Fig. 2. The hemispheres, seen from above. 
in the skull, the upper portion of which has F indicates the frontal region, where the lets’ into remote portions of the nervous 
been removed to render their contents visible. active thought phenomena are localized. system. 
The neurones of the cortex are ar- 


Two views of the cerebrum, or thinking portion, of the human brain 


it is log- 


between the 
being and 
The researches 


structure 


correlation and interpretation 
certainty, the 
relationship between intel 
the outset, 


large part of the outer surface of the brain, but small 
masses of it are likewise to be found buried in cer- 
tain parts of its white interior. By reason of the 
numerous folds and convolutions present in the sur- 
faces of the cerebellum and particularly of the cere- 
bral hemispheres, the area over which this layer of 
gray matter is spread is very greatly increased. 

This layer of gray matter over the outer surface of 
the cerebrum is known as the cerebral cortex (C, Fig. 
3), and it is this portion of the brain, and particularly 
that part about the frontal region of the cerebrum 


ranged in several rather well defined lay- 
ers, each layer containing neurones of a characteris- 
tic shape (Fig. 4). The thickest of these layers are 
called the layers of the pyramidal cells (P and P,, 
Fig. 4) or neurones, since they contain neurones whose 
general shape is pyramidal. The pyramidal neurones 
are so placed that their acute apices are all directed 
outward toward the surface of the cortex, with their 
broad bases facing the central portion of the cerebral 
hemispheres. A correlation of the various studies 
made upon the microscopic structure of the cerebral 
cortex indicates that it is these pyramidal neurones, 

which, more than any of the other cells 





Fig 
ness of the cortex, where the thinking cells are located. C 
Highly magnified section through the cortex. 
the outer layer, P and P, layers containing, respectively, the small and large pyramidal cells, 
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of the cortex, are associated with the 
higher mental processes, 

From the standpoint of comparative de- 
velopment of brain activity among ani- 
mals it is significant to note that here 
also a definite relationship has been ob- 
served between the degree of intelligence 
possessed by an animal and the number 
and development of the pyramidal neu- 
rones. Not only in animals of superior 
intelligence do the neurones become more 
numerous, but also larger, and, moreover 
tend to develop longer fibers, which 
branch more abundantly. This results in 
an increased number of contacts made 
between neurones. In fine, we may say 
that the intelligence of a species is de- 
pendent upon its brain development, par- 
ticularly upon the development of the 
pyramidal neurones of the frontal por- 
tions of the cerebral hemispheres. And 
the particular sort of change which we 
would characterize as development, in 
this sense, is chiefly an increase in the 
size of the cell bodies, and in the length 
and number of branches and interrami- 
fications of the nerve fibers. 

In the human species, as well, the de- 
velopment of intelligence and of the 
pyramidal neurones of the cortex show 
the same parallelistic course. Researches 
in human embryology (the study of the 
child from conception until birth) has 
brought out the interesting and significant 
fact that the number of pyramidal cells 
in the cortex goes on increasing until the 
third or fourth month of foetal life. Be- 
yond this period the number does not 
change. This means that the number of 
cortical cells of this type with which any 
given individual is endowed is fixed well 
before birth. 
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cortex, with some of its principal fibers, 


of some of its dendrites. 
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( t ain 
} e and 
! iL hie 
‘ ( l of em 
t perception and remembrance of 
ol t formations of judgments, and 
the ruction of long and intricate 
f of complex reasoni in short, all 
t) \ i rat s of tl mind of man 
I I y bound up in the opera 
tions thie rain Complexity of brain 
ructure mea complexity of mental 
teen’ 
Ir view of this close association be 
tween mental phenomena and brain action, 
cal to expect that a close parallel exists 
reneral i lligence of any given human 
f struct | development of its brain 
of ma able scientists in the field of brain 
nd development have resulted in the accumulation of 
i irr if facts whose 
ble t establish, with tolerable 
main features f the laws of 
ligenee and the brain We may say, at 
that intellig e is the result of the growth of certain 
" te str ré in the brain , 
tudy of this relationship of brain 
tter to intelligence may be pursued in 
eV lv We may endeavor to cor 
degree i ntelligence with de 
ff weight of the brain mass as a 
‘ I » may endeavor to discover 
the relation between mental growth and 
the growth of the structure of the brain 
Phe atter field of research has proved 
t nore fertile of the ty particularly 
study of these physiologically ulti 
mate element f the brain structure, 
f the nerve cells, or neurones Cells 
the nits of living matter, built up 
» bod ver much as bricks are the 
of structural matter that are built 
p into buildings, bridge ete The cells 
the nervous system are known as nerve 
om rT urones They differ consider 
Vario portions of the nervous 
ten heir f damental structural 
l icteristics are all similar Figs. 5 
ind 6 how two of these nerve cells, or 
neurones, from different portions of the 
rain 
rhe human brain, bnilt up of millions 
pon million f neurones ; a bulky 
tur veighing normally about fifty 
t In the adult Tt CONSISTS Of three 
1 m s each with various sub- 
visional parts, known as the fore 
brain, mid-brain, and hind-brain In man 
he fore-brain is the largest of the divi 
n weiching hout forty-four ounces 
It i u up of two targe convoluted 
masse known as the cerebral hemi 
phere or collectively as the cerebrum 
Fig nd 2) rhe mid-brain forms a 
rt of connecting link between the fore 
iin (cerebrum) and the  hind-brain 
tter portion of the brain consists 
i iss directiy beneath the hin 
r portion of the cerebrum, called the 
cerebe i smalier mass, directly in 
front of this, known as the pons Varolii, 
or simply the pons; and an elongated 
vard-nr cting pear-shaped mass, 
vhich tapers out into the spinal cord, 
| ‘ ed the medlull oblongata, or 
the edulla Like the spinal cord, the 
brain itself consists of both gray and 
white nervous matter fhe greater por- 


tion of the gray matter is spread over a 


connections. Fig. 5. 


Cross section through the middle portion of the cerebral hemispheres, to show the thick- 
W the white 


interior of the brain. Fig. 4. 


N is a single pyramidal cell or neurone. 


very few cells. W is the white matter of the interior of the brain. 
dendrites, or fibers from the neurones, that lead into the interior of the brain for the purpose 
A single nerve cell or neurone from the outer layer of the 
Fig. 6. One of the most important of brain structures, 
a large neurone from the second pyrarvidal layer of the cortex, showing the mode of branching are the 
B is the cell body, D the dendrites or fibers. 


The minute structure of the cerebrum, or thinking portion of the human brain 


represents the cortex, 


I is the inner layer of the cortex 


After the third or fourth month of 
foetal life, and during all the subsequent 
existence of the individual, the principal 
changes which take place among the pyra- 
midal neurones are increase in size, tex- 
ture, and in the length and ramifications 
of the nerve fibers. As the individual 
grows through childhood to maturity such 
changes which take place. It 
nas also been noted that with develop- 

(Continued on page 139) 
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Four ingenious devices that are being tried out in Paris with the intent of preventing the indiscriminate splashing of mud from the automobile wheel 





e 
Novel Aids to the Mud Guard 
HIS is the season, or if it is not it 
soon will be, when the automobilist 
and the pedestrian so unfortunate as to 
be forced near a moving car are united 
in their realization that one of the evils 
of automobiling is mud. The pedestrian 
comes home with mud flung upon him 
from puddle and bog-hole, while the car 
driver reaches his garage with a heavy 
coating of real estate over his wheels and 











vention is secured to the rear 
the car to which it is to be appli 
attachment includes two p 


each having a differential. 


the respective casings and are | 
otherwise secured to the 
of a gear casing which is 
tween the axles. This ¢: 
to provide a 
connection 
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the underbody of his car. Both parties 
would doubtless be grateful for anything 
that would abate this nuisance. 

One way to abate it, of course. is to abolish the mud. 
We fear that it will time before our roads 
are all built and maintained, that 
the waters of springtime, and especially the fraction 
of these waters that from the thawing 
the roadside, will cease to have their ac- 


be some 


so so however, 


results 


of 


Vertical longitudinal section of the four-wheel-drive six-wheel truck 


The Six-Wheel Truck with Four-Wheel Drive 


ANY advantages are added to the use of motor 
trucks by the recent invention of H. P. Suhl of 


Kissimmee, 
ment for 


Fla. This invention comprises an attach- 


converting an ordinary passenger car into 





customed softening effect. 

If we can't abolish the mud, the next 
best thing to do t» insure that it 
stays where it lies, so far as possible, 
instead of developing a fond attachment 
for every car that passes through it. We 
illustrate four novel devices that are in- 
tended to bring about this ideal state 


is 





of affairs. These were all shown at a 
recent exhibition of anti-splash apparatus 
in Paris. The first one recognizes the 
tendency of the wheel to lift mud and 
fling it, but tries to regulate that ten- 
dency by providing a passageway for the 


mud to shoot off backward and low, in- 
stead of going high and to the sides. 


Two plates are suspended from the hub 
in such fashion to form a narrow 
channel through which that part of the 
tire in contact with the road revolves. 

A second attachment that works in the 


as 








1 
lel axl 


Extending longitudinally and j 
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Bearing mem 
bers are extended toward each other from 


Or 


nds 


he 


s braced 


duruble 


parts 


in bearings is a shaft provided at its end 
with gears which mesh with the annular 
gears of the differentials. Fixed to the shaft and 
housed in the case are other gears arranged so as t 
secure the desired reductions, when meshed, respe« 
tively, with the gears of another set in a sleeve on a 
second shaft journaled in the top pertion of the case and 
connected by a universal joint to th 
transmission shaft of the vehicl \ 
grooved flange or collar is formed on 
sleeve, and is engaged by a forked ai 
formed at one end of a sliding rod rine 
latter rod extends forward from the gear 
case and is connected by universal nt 
to an operating rod which can be 
nected to a hand lever for shifting gear 
In every instance, when the gears are 
(Continued on page 139) 


with Low Clearance 








same general manner, but that it seems 
ought to be somewhat more effective, 
the low-hung guard shown in our second view. 


is 


mud-infested rouds of America. It wouldn't 
much of a rut hole to snatch the guard 
The photographer assures us that the 


or 


This, 
however, would be a pretty poor reed on which to lean 
if the car were to be driven over some of the famous 
take 
clear off. 


Passenger car converted into a six-wheel truck with four-wheel drive 


a truck of the sort suggested by the above head. 


As a beginning the device is being manufactured only 
for use with the small car; but later it will be made 
for touring cars as well. 

The drive attachment the in- 


constituting present 





brush of the third view is designed to 
revolve with the wheel. If means were 
offered for attaching it to a dead member 
of the axle or to some other dead part of 
the car, we should have more faith in it. 
As it is, it seems to us that it is open 
to the same objection as the first scheme, 
only more so. We cannot help picturing 
the shower of mud that would strike out 
in all directions from this brush, once it 
got thoroughly saturated with earth and 
water. 

The final view is not of a tire of freak 
shape, as might at first appear; 
the member at the outside is quite sepa- 
rate, being a rubber shield that revolves 
with the rim. From 3,000 miles away 
this looks to us like the best of the four 
models. It seems to us that this shield 
might well be expected to lay down, gently 





glance 





HE truck which we illustrate 
might almost qualify for the fre: 
class, so fur as appearance 
but a catalogue of its distinctive feat 
indicates that such classification m 
be an injustice. The tractive effort 
on the narrow front wheels, the 
driving with these alone and using 
rear wheels for followers only Ace 
ing to the designer this represents ar 
fort to get back to the principle that ruled when 
horse went before the cart. Of less doubtful valu 
the suspension of the engine from en entire! 
pendent set of springs, intended to remove it fron 


exposure to road shock. Steering gear and brakes 








and without much splutter, the mud that 
it picks off the wheel. 





A truck of extraordinary equilibrium and freedom from jar 


the hydraulic type. We are not informe 
al whether the steering is done with the 
front wheels, or whether these are o) 
rigid axle to facilitate the front-whs 
drive, with the steering left to the fo! 
lowing wheels; either arrangement it ap 
pears would have its advantages and its 
drawbacks. The most striking featur 
is the low-hung body This is obviou 
made possible by the peenliar arrangé 
ment of the engine suspension in co 
pany with the front-wheel-drive schem« 
It is, of course, an entirely sen 
tion, having done away with the ne 
sity for running a drive shaft down th 
center of the vehicle at the height of ¢1} 
rear axle, to depress the body to oc 
the space thus vacated Certainly Li 
truck would be the last one in the world 
to overturn; and if its other novel feat 
ures will stand the test, it ought to be of 
much value in many special kinds of 
service, 


The Front-Wnheel-Drive Truck 


the 
ra 
el 
the 
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Leading Navies Compared 

First Line Fighting Strength Today and in 1924, When Ships Now Building Will Be in Operation 
T HI tion of th trength of a navy is what which are of 48,200 tons displacement, 23 knots speed, having been laid until toward the end of September 
« know! - its “first fighting line,” and the back- and are armed with twelve 50-caliber, 16-inch guns, last year. At the present writing a rough average of 
tl fighting line is of course its capital ships firing a 2,100-pound shell with a muzzle energy of about 5 per cent represents the work done. They will 
" d battle-cruisers. Associated with these 112,000 foot-tons. These six ships as yet have had be the largest ships in our own or any other navy, and 
hips in a properly constituted fleet are many relatively litthke work done upon them. The average in common with our new battleships which have been 
el irious typ cruisers, scout-cruisers, of completion of the hulls is about 8 per cent, and the recently illustrated in the columns of the Screntiric 
lot eaders and submarines, Our dia total work on the ships and their equipment is about AMERICAN, they will be very handsome ships. The 
i mparisous include only the battleships and I2 per cent. The total cost of these six ships when displacement will be 43,500 tons and each will mount 
he United States, Great Britain and they are completed will be at present prices about eight 50-caliber, 16-inch guns similar to those on our 
pa For reasons which we give iater, the compara- $400,000,000, new battleships. Their total displacement will be 
ig x value of the three navies as shown in this When the 10 ships have been completed we shall 261,000 tons, and among them they will mount 48 
may be considerably modified by the character and possess 27 battleships with a total displacement of guns with a combined muzzle energy of 5,376,000 foot- 
mber, ir h navy, of smaller but very numerous 856,850 tons, mounting among them 292 big guns, the’ tons. Their length will be 874 feet, and they will have 
| highly necessary types of fighting ships Fur total muzzle energy of which will be 23,221,176 foot- a speed of 33% knots, which is higher than that of any 

re, as regards the capital ships alone, it must tons. These figures may be compared with those for existing battle-cruisers, 

be nsidered that the mere-totals of numbers, dis- the British navy which, today and in 1924, will pos- Great Britain possesses six battle-cruisers fit to lie 
d gunpower give a literal standard of sess 26 ships of 682,700 tons displacement, mounting in the line, led by the “Hood,” of 42,000 tons. They 
i the act efficiency of these fleets. “40 big guns, with a total muzzle energy of 15,906,000 have a combined displacement of 175,500 tons and 
nany other factors affecting this efficiency, foot-tons. mount 44 guns of 13.5 and 15-inch caliber whose com- 
1 individual size of the ships, their defensive Japan at present possesses seven completed battle- bined muzzle energy is 3,174,000 foot-tons. As Great 
r, their internal subdivision, their speed, their ships of 209,140 tons displacement, mounting 76 guns Britain has no battle-cruisers under construction, her 
vering ability, the radius of action, and, lastly. with a muzzle energy of 5,374,400 foot-tons. She has totals for 1924 will be the same. It should be noted 
10 important than all the previous considera two battleships under construction, and in 1924 will that no ship with armor 6 inches in thickness, or less, 
put together, the is reckoned as a battle- 

v of the person- TT Cs os cruiser. 
? Japan evidently sets 
\\ heard a i921 j 1924 a high military value 
f talk re & upon the battle-cruiser, 
bout tl ce | for it is her intention in 
: " nt nd the the future to build a 
ressi unfortunate | 7 SHIPS TOTAL DISPLAC 1 467: Tons battle-cruiser for every 
I SS ine Se ahead | 7 SHIPS TOTAL DisPLaceMeNT 467250 Ton UNITED STATES 3S SHIPS ToTat DISPLACEMENT 1117850 Tons hettlochie that. cha este 
' great 1 es | afloat. At present she 
verishly building | has four completed bat- 
their tleets in com tle-cruisers, the  well- 
vith each other | known ships of the 
re the socalled | ; “Kongo” class, with a 
i f the sea 32 SHIPS TOTAL DISPLACEMENT 808,200 Tons GREAT BRITAIN 32 SHIPS ToTAL DISPLACEMENT 808,200 Tons combined displacement 
i t true of one | of 110,000 tons, mount- 
he great power ing among them thirty- 
it Brit For im two 14-inch, 45-caliber 
tely upon the de Se guns, whose total muz- 
it of Germany and JAPAN — — on zle energy is 2,105,500 
hie nking of the Ger i 11 SHIPS TOTAL DISPLACEMENT 319,140 Tons 17 SHIPS TOTAL DISPLACEMENT 543,140 Tons tons. She has at pres- 
i hiy i Scapa | ent under construction 
(ireat Britain, | four battle-cruisers, the 
td on construc ToTAL Foot-Tons Enerey 11,989,176 —188 GuNs 340 GUNS — ToTAL Foot-Tons Enersy 28,597 176 ee 
n L the battleshit | e ‘ . » " A eet Shed eaezize the “Atago,” and the 
nd battlecruisers | sire UNITED STATES nen “Takao.” These will 
ch she had in hand evidently be large ships, 
close of the wat | comparable to our own 
i! aval constrnetion§ | ——— battle - cruisers. The 
been confined to the displacement has been 
pletion of some TOTAL FOOT-Tons Enersy 19,080,000 — 284 GUNS given as 40,000 tons: 
er cout-eruisers, | but in view of the fact 
rove and subma | aonnlinedse : GREAT BRITAIN that each is to mount 
iich were so far | ten 50-caliber, 16-inch 
va d that it was guns and that they are 
i more economic to have battle-cruiser 
to complete them NOTE - TOTAL FooT-Tons ENnerGy 7480,000 — 108 GUNS 164 GUNS — ToTAL FOOT-ToNs ENERGY 13,415400 speed and armor, it is 
an to have them |&ssr-——r—rioe JAPAN — i see how ~ 
roken WwW rhe only | \s Proveeres d ———— can be done on such a 
: a oie oa '. ROJECTED AREA BAT TLESHIPS 4° BAT TLECRUISERS CNW EN SHOT Sua, displacement. If 40,000 
tal ships was don Guosctaht, Gelentitie Amastean Pub. Oo tons is the limit, then 
mpleting the battle Comparison of capital ship (combined battleship and battle-cruiser) strength of the United States, Great either the armor or the 
leer “Elnod.” a 42. Britain and Japan in 1921 and 1924 speed, or both, must 
MM )-for $2-knot ship have been _ sacrificed. 
She w from xty to seventy per cent completed at possess a fleet of nine battleships of 273,140 tons dis We understand that the boiler and engine room equip- 
» armistice, and has since been completed and put in placement, mounting 92 guns whose total muzzle energy ment is for a contract shaft horsepower of 135,000. If 
mmission Chere were three sister ships to the will be 7,070,400 foot-tons. It should be explained here so, and the ships are to carry ten 16-inch guns (and 
Hood” building at the time of the armistice and these that two battleships which Japan is now building rep- we have the very highest authority for the statement 
hree were broken up These facts will explain why, resent all of her actual battleship construction. They that they will), the speed cannot be much over 30 
nm the mparative-tables for 1921 and 1924, the same form part of a program of four ships, the “Kaga,” knots. On the other hand, we have heard from rather 
sures occur so far as Great Britain's navy is concerned “Tosa,” “Nagato,” and “Mutsu.” Of these the “Nagato” authoritative quarters that the engine room output 
has been completed and the “Mutsu” is practically will be over 200,000 horsepower. If the latter esti- 


Comparison of Battleship Strength 
Battleship contined to the 
(United States and Japan. At the present time, includ- 
which has just completed 
is practically completed, 
$67,250 tons dis- 


construction, then, is 


the rennessee’ been 


7 the California,” which 


r Navy includes 17 battieships of 


Jacement, which mount 188 big guns of 12-inch caliber 
nd up. whose total muzzle energy is 11,989,176 foot- 
n We have under construction 10 battleships which 


in various stages of completion. Four of these are 
of 32,600 tons displacement, 21 knots’ speed and mount 
eight 16-inch 45-<aliber guns, firing a 2,100-pound 
shell with a muzzle energy of 99,000 foot-tons, These 
are from thirty-five to eighty-five per cent 
Also we have six ships under construction, 


. four ships 


completed, 





completed, and we have included her among the fin- 
ished ships. The other two, the “Kago” and “Tosa,” 
were begun in January, 1920. These ships are some- 
what similar to the four ships of our “Maryland” class. 
They are of 32,000 tons displacement and mount, like 
our ships, eight 16-inch, 45-caliber guns. A program 
of four additional battleships has been projected, but 
no appropriations have been made and therefore they 
do not figure in the present comparison. 


Comparison of Battle-Cruiser Strength 
At the present time the United States possesses no 
battle-cruisers, although six have been appropriated 
for and are now under construction. Very little has 
been done upon them, the keels of three of them not 


mate be correct and the armor plan matches the tre- 
mendous battery, these ships cannot be of less than 
45,000 tons. Time will show; but it may be taken as 
certain that the 10-gun battery is correct. As to the 
progress of these ships, the “Amagi” was begun in 
September, 1920, the “Akagi” in October, 1920. The 
keels of the other two ships have not yet been laid. 
There has been talk of four additional battle-cruisers, 
but, as in the case of the additional battleships, no 
authorization or appropriations have been made by the 
Japanese government, and the whole eight ships may 
be considered as merely on paper. 

Summing up for the three fleets, we find that in 1921 
the United States has 17 capital ships, Great Britain 

(Continued on page 139) 
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11,989,176 188 
TOTAL Foort-Tons ENERGY — NPACEMENT 467.250 TONS Big GUNS 
25,221,176 
"TOTAL DISPLACEMENT 856,850 TONS | 
ss UNITED STATES | 
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These diagrams show the comparative strength of the United States, Great Britain and Japan in 1921 and 1924. The upper diagrams show battleship strength, 
the lower, the battle-cruiser strength. Note: This comparison includes only ships built, building, or for which money has been voted 
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Above: 


end to a false-work support higher than the first one, and proceed to the next stage. 
of a trapezoidal shaft. 


Four successive stages in the elevation of a big stone by means of the rocker. With the rocker in the position of Fig. 4, it is possible to elevate the lower 
Below: Four steps in the erection of a tall column or obelisk with the aid 
Right: A detail of Egyptian sculptural ornamentation 


The Engineers of Ancient Keypt 


Mechanical Devices Used in Constructing Pyramids and Erecting Obelisks 


N’ W facts of technical interest to all engineers and 
4 builders, to say nothing of their appeal to the 
popular imagination, have been obtained by Dr. Clar- 
Stanley Fisher to help solve the mystery of how 
incient Egyptians built 
huge palaces without the aid of modern lifting eqnip- 


towering pyramids and 


By G. A. McWilliams 


as the Pharaoh of the Exodus, Dr. Fisher has cor- 
rected this view by finding records showing that Mer- 
neptah made war on a tribe, palpably the Israelites, 
after they had settled in their Promised Land; and as 
they wandered forty years in the desert before this 
settlement it is obvious that Merneptah has been mis- 
placed heretofore. Dr. Fisher believes, from other 
records, that Amenophis IV was the king who drove 
out the captives, about 130 years before Merneptah’s 
time. 

To date the Museum explorers have excavated one 
entire wing of the latter’s palace. They found that 
this section was evidently the public building, and 
next year they plan to search for the private palace 
of the King and Queen. In the building uncovered was 
the throne room, surrounded by tall pillars supporting 
the roof. An outer wall beyond these pillars, made of 
sun-dried brick, was nine feet thick. When these 
bricks were torn down to obtain the doorways and 


well down into Roman times and there are survivals 
even in modern days. Blocks were shaped and dressed 
with chisels and drills which were, so far as our 
evidence goes, of bronze. 

The walls of smaller buildings, where the height 
was not excessive, were constructed by the use of tem- 
porary inclined planes of sun-dried bricks or rough 
rubble masonry erected against the outer face of the 
wall as the latter progressed. After the stones of the 
first course were dragged into position, this false strue- 
ture was built to the height of the stonework already 
in place. Up these the blocks for the second course 
were dragged and placed in position, and so on up to 
the top. The final dressing of the face was begun 
at the top after the final course was in position, and 
the temporary structure was removed as this final 
dressing progressed downward, 

In the interior of the building, where columns were 
used to support the roof, these, when they consisted 

of drums, were erected in the same way. 





When, however, they consisted of mono- 





nent Dr. Fisher is the Egyptologist of the Museum 
of the University of Pennsylvania He returned to 
s country recently after six years at the head of 
haeological expeditions to the site of ancient Mem- 
phis, near Cairo, and to the royal cemeteries of 
Gizeh and Denderah 
Amc the ti ure f ancient craftsmanship 
ught back | the explorer or now on their way 
to i yunty re many ornate stone doorways, con- 
structed of great blocks of stone: carved granite col- 
imns nineteen feet high, inlaid with an exquisite 
ame! or terra cotta known as faience; the floor 
mes from the dais of the Pharaoh Merneptah, here 
tofore erron ly known as the ruler of 
the | niu ul ome huge carved blocks 


excellent illustra 


tion of the perseverance and ingenuity of 


ancient Three thousand years be 
fore Christ, according to Dr. Fisher, 
they had opened and were working an 


i 
at El Amarna 


tlabaster quarry eleven 
wiles from the banks of the Nile and 
X)} miles above Memphis. To reach this 


quarry from the river bank it was nec 
essary to build a road over many hills 
and through deep gullies and valleys 


constructed originally 








can be put to work. 


HE old-fashioned answer to the query, ““How were the pyramids 

built2”’ consisted in vague references to untold millions of slaves, of Kephren and 

with the implication that the amount and the vastness of work 
which can be accomplished vary directly as the number of people who 
The better engineering judgment which our his- 
torians possess today makes it clear to them that this is not the case, 
and that it really is necessary to account for the ability of the Egyptians 
to perform the tasks which they did perform. 
some sort they must have had, or the labor of their countless slaves 
could not have been sufficiently concentrated to become effective. 
Fisher's theories, set forth in this article, are the latest and we believe 
the most plausible suggestion to be put forward.—T HE Epiror. 


Engineering apparatus of 


liths a different method was employed. 
This is very clearly shown in the temples 
Mycerinus at Gizeh. 
These were built in connection with the 
second and third pyramids of the group 
of which the famous great pyramid is the 
largest and oldest in date. Here, in the 
outer and inner halls, positions of the 
various piers were first marked out on the 
rock foundation. Then at each place a 
square shaft was cut with three sides 
vertical, the fourth side, always on the 
Dr. side from which the stones were to be 
brought, being cut away to a long slope. 
The roughly squared blocks for the pil- 
lars were then dragged on sledges until 
their ends were over the shafts and in 

















fhe road Wa 
ry nuch as ou roads are built to 
( is Dr. | ‘The right of 
i wa leveled iarge stones were 
packed in On top of these were placed 
layers of stones gradually diminishing 
it e, until the fine ground stone of the surface was 
placed. This was wetted and pounded, probably by 
hand, until the top presented a smooth surface 
Blocks of alabaster weighing many tons were trans 
ported over this road on sleds, quite similar in all 
hability to the rocking-horse devices used for lift 


ing purposes, Hundreds of slaves drew on the ropes 


attached to the sleds, and the surface of the road 
slippery. The blocks were then 


down the river, where they 


was watered to make it 


placed on rafts and poled 
were transferred gain to sleds and dragged to the 
building operation 

By far the greater part of the time spent by Dr. 
Fisher in Egypt was in the excavation of the Palace 
of Merneptah rhis 
I! rhe have several references to the 
latter as the king for whom the Israelites in captivity 
were forced to build a city, hence he had become 


Pharaoh was the son of Rameses 


Scriptures 


known as the Pharaoh of the Oppression, and his son 


window sections of carved stone, they were eagerly 
hauled away by the native farmers to be used as 
fertilizer, as they contained a large quantity of straw 
when made, about 3,500 years ago. 

Herodotus records that the great pyramid at Gizeh 
took some forty years to build and required the labor 
of one hundred thousand workmen, says Dr. Fisher. 
While these figures may be exaggerated, the labor of 
constructing such an enormous mass of masonry must 
have been far greater than we usually conceive. The 
ancient Egyptians had no elaborate mechanical meth- 
ods to assist them; only sledges, ropes and unlimited 
man power which they used in transporting and han- 
dling blocks of masonry, aided also by the inclined 
plane. 

Stone was quarried by means of wooden wedges 
driven in at intervals along the cleavage line. Upon 
being soaked with water these wedges expanded and 
split off the stones. We find the same method used 


line with the slope. The outer end of 
the block was then lifted up with wedges and ropes 
until it was standing vertically in the hole. The slope 
not only made this labor easier but made the stone 
rise into position without any serious jar, which might 
have fractured it. The shaft was then filled with 
stones and debris, over which the floor slabs of some 
finer material were laid. 

In all temples the roofs as well as the walls and 
floors were of stone and these slabs were placed in 
position before the false work was taken down. All 
reliefs and other decorations on the walls were done 
after the masonry was fully in position. In the con- 
struction of the great pyramid similar methods were 
used. Here the whole structure was solid masonry, 
with the exception of the small burial chambers in the 
center with the passages leading to them. The burial 
chamber, which was sometimes below the actual levei of 
the rock surface, was constructed first. In the pyramids 
(Continued on page 140) 
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Making Radio Common- 
place 


ERMANY has been forg- 

ing ahead in radio, In- 
deed, it is Germany's 
intention to make _ radio 
commonplace, and the work 
is already well under way. 
The Berliner can receive the 
news of the day, stock re- 
ports, shipping items and 
other important bits of in- 
formation in his home or 
office at certain times of the 














day. Most important of all, 
these radio reports are in 
real understandable Ger- 
man, and not in the dots 
and dashes of the Morse 
telegraph code. They are At Left: 


sent out by special radio tel- receiving the 
ephone stations operated by 
government and private en- 
terprise alike and reaching all parts of the municipality. 

Today the German Post Office, which controls tele 
graph and telephone lines, has five wireless telephone 


Graphic 


stations in operation. A news service is also fune- 
tioning between Berlin and other industrial centers. 


For instance, Berlin and the Ruhr coal fields are kept 
in close touch with each other by means of wireless 
telephone service. Then there are two private radio 
companies which operate news services. 

By tuning in for different wave lengths, the Berliner 
can cut in on any desired news service which may be 


sending out reports at that moment. And with a 
knowledge of the Morse code, 
the Berliner can copy mes- 
sages emanating from the 
powerful radio telegraph 
stations of Germany and 
other European countries. 
The apparatus installed in 
homes, factories and offices 


is made as simple as possi- 
ble so as to give complete 
satisfaction in the hands of 
the average person. Instead 
of a lofty antenna, a simple 
loop is employed. Thus the 
entire installation can be 





radio telephone news by means of a loop 


Telephoning the news of the day to the radio telephone news service subscribers. 


proof of how Berlin is putting the radio telephone to practical use 


assembled at the second floor level where driveways 
are provided at each side of the building, and two at 
about the center of the structure with a width of 72 
feet. These latter driveways divide the structure into 
the inbound houses 171 feet wide on one side, and the 
outbound freight house on the opposite side with a 
width of 100 feet. This floor is divided into sections 
about 200 feet long by transverse fire walls. 


Access to the driveways is gained from the street 


viaducts, which are on about the same level as the 
second floor, The freight elevators to handle goods 
between various floors have platforms 9 feet by 17 























mounted on an _ ordinary 
desk as pictured herewith.— 
By Alfred Longville. 


A Giant Among Giant Freight Terminals 

O Chicago belongs the distinction of having the 

largest freight terminal in the world—the mam- 
moth building recently completed for the Pennsylvania 
Railroad. This freight house covers a whole city 
block, is five stories high and méasures 745 feet by 
420 feet in plan. It not only offers every facility for 
the rapid handling of freight, but presents a most 
striking architectural appearance with its heavy but- 
tresses, walls and arched openings and a massive 
tower 180 feet high at one end. This tower contains 
a huge water tank and a , 


Huge freight station recently completed in Chicago. This building is five stories high and measures 


745 by 420 feet in plan 
feet and are enclosed in fireproof shafts with 8-foot 
doors at ends. Thirty-one such elevators are in oper- 
ation at the present time and provisions have been 
made for eighteen additional ones, Two large auto- 
mobile elevators with 10 by 24 foot platforms are 
located near the south end of the building. 

This magnificent freight station is a part of the new 
Union Station plan, now well under way, and which 
will involve an outlay of about $75,000,000. The 
freight station alone and as it now stands cost $4,000,- 
OOO.—By Robt. H. Moulton. 


receiving set mounted on her flat-top desk. 
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A Mighty Map 
ie indisputable fact 
being the largest reliet 
map ever constructed al 
challenges popular inters 
but the supreme triumph 
molding the world in mir 
ture on a teeil chart lends 
scientific: emphasis to 
achievement oint l 
by the U. S. Shipping Board 
and the Navy Departme 
The map of cast steel cor 
struction, recently < 
pleted, is 42 eet 
15 feet wide, and weig 
tons, With a one-ton 
tal Phe mmense 
was designed by It. Li: ! 
Guppy under the dire i 
At Right: A fair Berliner of the Shipping Board I} 
uniqueness and magnitude 
the product should serve t 


fulfil the purpose for whic! 
it was originally planned, namely, that of informing 
and concentrating publie opinion of the nece 
building an American merchant 


SSitv OL Up 


narine 


The structural features of the mighty map, as inte 






are in their entirety by reason of the 
composite dimensions of the map and its steel forma 
tion, offer additional 
analyzed in details. Land and sea 
are portrayed with respect to the 
physical and climatic 
the different 
The great waste areas of the Arctic 
the shad 


equatorial 


esting as they 


when 


interest 


conditions of 
zones of the universe 
circle as well as 
owless waters of 
seas are denoted by pig 
ments of varying here 

Built in 
six, all 

profile map is a 


sections—twenty 
told the enermous 
veritable ge 





ography of the world, and 
school children who loathe 
the subject of geography) 

bound within the pages of a 


book would doubtiess be fas 


cinated 





with this descrip 

tion of the surface of the 

earth and ts inhabitants 

— - wrought in steel The to 
pography, verdure, climate 


of all lands are discernibl 
While water-enveloped ar 


ure painted in colors so as to identify the temperature 


velocity, direction of ocean currents, as well as the 
course of trade and merchant marine rontes 
The actual construction of the steel chart embraced 


a series of steps. The impressions were made from way 





clock with 16 foot dials. | 

The building consists of a 
structural steel framework 
encased in concrete, making 
it fireproof, and with ex- 
terior walls of red brick 
trimmed with colored terra 
eotta. The ground floor is 
oceupied entirely by tracks, 
nineteen in all, and trucking 
platforms, Fourteen of 
these tracks are in the main 


building, two each in the 
wings at the sides which 
provide covered driveways 


at the second floor level, and 
one outside the building at 


the east side. Between 
tracks the _ concrete plat- 
forms are 5 feet 4 inches 


wide. They have an average 
total length of 800 feet 


since they extend out from 
the south end of the build- 
ing for a considerable dis- 
tance. The track floor has 








patterns which were cast in a sand flask filled with 
sand imported from the Catskill Mountai The 
modeling of the patterns was of such a character as 
to render it imperative to project the edges beyond 
their real limits, in order that relief work on ad 
joining panels should match when the facings were laid 
—_ off The latter was ma 
chined to a fineness of one 
one-hundredth of an inch 
The boiler shop cadper 
ated in producing an angle 
iron easel capable of sup 
porting the twenty-s pan 

els and when in a 





position giving the 
effects of a 


Six weeks 


huge 


picture 


were required to 
construct the map, which ij 
composed of an aluminum of 


such fine consistency as to 
take the smailest impression 
This veritable ¢ 
steel was 
exhibition at the National 
Merchant Week in 
Chicago, after which it will 
be detailed for a five-year 
tour of the United States. 


mi ' ¥ t 
TIssion of 


phy of 






first a gnued for 


Murine 


Its immediate 


stimulating the claims for 





an enlarged merchant ma- 
rine once completed, the 
product wrought in steel 
will have a permanent loca- 





a capacity of 375 cars a day. 
The freight taken from or 
to be loaded into cars is 


Officers of the U. S. Shipping Board and Navy Department inspecting the huge relief map made for 


the Smithsonian Institution 


tion in the Smithsonian In 
stitution.—By S. R. Wintere, 
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Inventions New and Interesting 
Pioneer Work in the Arts 


A Department Devoted to 
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This receptacle under the theatre seat 
has a number of advantages over the 
usual wire loop 





An Individual Check Room 


mVICI vhich can be attached to 
4 the underside « chairs in theaters 


the public places, will hold par 

nd hat nd serves the 

st f an individual heck room 
ecept e is made f wire and 

1 will ippert 75 pounds 

rhe advantages of this at 

chment er the ld single wire, which 
il or a man nat, may 
appreciated, especially by the 


Several theaters in New York 
I convenient 


A Folding Boat for the 
Sportsman 
( F folding boats wre is no end 
) st now Germany appears to be 


in epidemic of folding 


\ have the accompanying 

1 to our published col 

" it si i typical of 
many excellent designs that have 
attention ind certainly 


rh line demand for such 


raft boat may be folded to 
vether and carried in a handbag It 
I boardwalls which are pro- 


le vitl ints and folds between the 


The weight of the boat is 

( rhe invention, in this in- 
neludes a collapsible mast 

t a wil i may be used 





_J 





Coorright, Kepstone View Co 
A folding boat that can be carried in 
a handbag when completely folded 





A New Stainless and Flame- 
Resisting Steel 
grote steel of striking properties has 
i recently been perfected by a large 
American steel company. It is not only 
new stainless steel, claimed as su- 
perior to the widely-known regular 
stainless steel, but it is also non-mag 
netic and acid resisting. But its most 
sticking and probably valuable com- 
mercial feature of quality is its flame-re- 
When attached by the 
oxy-acetylene flame it requires 20 times 
as long to melt a hole through as to 
melt one through ordinary steels. Be- 
cause of this it is expected that an ex- 
tensive use for it will be ia vaults and 
safes to insure greater protection from 
safe-cracking and burglary. 

The new steel’s composition is not yet 
made public but it has been developed 
as a result of a study of steels covering 
a period of a year or more, originally 
with a view of producing a steel that 
could be forged, rolled or sheared in 
thicknesses of 0.01 inch to 1 inch or 
more; that would offer maximum resist- 
ance to attacks by oxy-acetylene flame; 
that could be machined as well as ¢a- 
pable of the drilling in it of holes. 

None of these aims has been real 
ized It is non-magnetic, rustless in 
water, fruit acids and glacial acetic acid 
which is a distinguishing quality as 
compared with other steels. It is also 
untouched by 20 per cent or 10 per cent 
sulfuric acid, 32 per cent nitric acid and 
by 19 per cent by hydrochleric acid. 
rhere is a probability that acid contain- 
ers or carboys will be made of it suc- 
cessfully instead of glass as at present, 
insuring a safe shipping carrier and 
uncontaminated acids 

An unusual property is that it has ex- 
traordinarily high reduction of area and 
elongation at» temperatures which could 
burn anything but high speed steels. 


aoe a] 


sisting power. 








Sectional and exterior views of the ex- 
panding stopper and how it functiors 


A Contracting and Expanding 
Stopper for Bottles 

y interesting device for hermetically 
4 sealing bottles after being opened is 
being marketed by a New York concern. 
This device is a stopper of pure rubber 
molded around a screw traveling with- 
in two washers, which are firmly em- 
bedded and keyed in the rubber. The 
screw is swiveled in the lower washer 
to turn without engaging the thread. 
As the screw is turned to the right the 
upper washer is brought closer to the 
lower one, thus expanding the rubber in 
between so as to enlarge the diameter. 
The reverse movement forces the washers 
apart, elongates the rubber, and positive 
contraction is provided. Thus it is pos- 
sible to seal hermetically a bottle with- 
out the tendency of the stopper to ad- 
here to the neck of the bottle. A twist 
of the handle to the left draws the walls 
of the stopper away from the bottle, per- 
mitting easy removal, 


A Thread Holder that Saves 
Tangles and Temper 


A ingenious little novelty in the 
shape of a thread holder has found 
its way into shops for women. It is a 
patented mechanical device which holds 
a spool of thread so that it can be 
pinned to the sewer’s blouse, always 
ready with a supply of thread to be 
pulled off. It is light in weight, and the 
pin for fastening is small so that in- 
jury from constant pinning is prevented. 


A Portable Light for the 


Photographer 
POWERFUL portable light and re- 
i flector for illuminating objects to 


be photographed has been developed by 
au New York commercial photographer. 
As will be noted in the accompanying 
illustration, this new device consists of 
an open box-like arrangement, shaped 
like a large roasting pan, and contain- 

















A New York commercial photographer 
has developed this useful portable lamp 


ing a number of lamps. The box is lined 
with aluminum which acts as a reflector 
for four concentrated filament, 350-watt, 
nitrogen-filled lamps, which are wired to 
any standard lighting circuit. The de- 
vice is provided with two handles, as 


“shown, for holding it near the object 


to be photographed. Furthermore, it is 
provided with a sliding cover which pro- 
tects the lamps from breakage while be- 
ing transported. 


Hydrogen Alarm for Submarines 

FTER having discarded about a 
4 dozen instruments as unsuitable for 
detecting the presence of hydrogen in 
submarines, the Gas Chemistry Section 
of the United States Bureau of Stand- 
ards has developed a new instrument 
which overcomes the objections of ear- 
lier designs. The device, a description 
of which is being withheld from the 
public, has been given practical service 
at the New York Navy Yard and has 
been tentatively adopted for use by 
the Navy Department. The severe re- 
quirements to which such an instrument 
is subjected in submarine service made 
the rédle of the inventor a_ peculiarly 
difficult one, and the design accepted 
necessarily sacrificed some of the ad- 
vantages outstanding in its predecessors, 


An Indicator for the Electric Iron 


'¢ indicator attachment for electric 
<% irons tells whether the electric cur- 
rent is on or off, a fact which cannot 
always be quickly told without some spe- 
cial means. The indicator works upon 
the solenoid principle, and the condi- 
tion of the iron is easily told by looking 
at the small black indicating pointer 
which travels up if the current is on, 
and remains at the off point if current 
is off. 
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A thread holder which holds the spool 
pinned to the sewer’s blouse 


Recent Patent Decisions 

The Measure of Diligence. — Appeal 
from a decision of an Assistant Commis- 
sioner of Patents in an interference pro- 
ceeding awarding priority to senior 
party, Backdahl. The invention relates 
to mandrels or cores for the formation 
and curing of pneumatic tires. Counts 
1, 3 and 6 are sufficiently illustrative of 
the six counts of the issue, and are here 
reproduced : 

1. A. fluid-tight, 
metallic mandrel. 

3. A tire-making mandrel, comprising 
a fluid-tight, hollow, lead annulus, pro- 
viced with an inlet for introducing an 
expanding finid. 

6. A tire-making mandrel, comprising 
an inner rigid metallic ring adapted to 
fit between the halves of a tire mold, 
and an outer, annular, hollow, lead man- 
drel body thereon, provided with a fluid 
inlet pipe extending through said ring. 

The defendant is restricted to his 
filing date of December 4, 1915, for con- 
ception, disclosure and reduction to 
practice. The Patent Office Tribunal 
found that the plaintiff conceived and 
disclosed the invention September 7, 
1915. From that time to June, 1916, the 
plaintiff was endeavoring to evolve a 
fluid-tight and expansible lead core, 


hollow, stretchable, 




















A glance at the indicator tells whether 
the current is on or off the electric iron 
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Device which is mounted on phono- 
graph and serves to resharpen 
steel needles 


adapted to produce a cord tire as well 
as a fabric ure. A that would 
produce either would be within the issue. 
The application drawings were com- 
menced the latter part of May and 
completed late in June, when they were 
turned over to a patent attorney who 
was very busy at the time and later took 
a vacation extending over a month. 
There was further activity on the part 
of the plaintiff in August, 1916, and the 
application was filed on November Sth. 

It is held that where, as here, it 
clearly appears that the party first to 
conceive the invention was in good faith 
engaged in perfecting it at the time his 
adversary entered the field, that party 
should not be deprived of the fruits of 
his discovery because his efforts were 
not as successful as he hoped they would 
be, unless further tests were so unneces- 
sary as to constitute evidence of negli- 
gence or bad faith. 

An inventor is to be commended 
rather than condemned for taking rea- 
sonable time to perfect his invention, to 
prevent the Patent Office from being 
overloaded with applications for patents 
for crude and incomplete devices. 

The court holds that Gammeter, the 
plaintiff, was not lacking in diligence. 
The evidence shows that he was diligent, 
and yet there is no arbitrary rule or 
standard by which diligence may be 
measured and each case must be con- 
sidered and decided in the light of sur- 
rounding circumstances. The court is 
fully convinced of the good faith of 
Gammeter, the plaintiff, and therefore it 
reverses the decision of the Assistant 
Patent Commissioner, and awards pri- 
ority to the plaintiff{—Gammeter  v. 
Backdahl. U.S. C. C. A of D. C. 


core 

















Copyright, Keystone View Co, F 
Shaped like the sole of a shoe, this 
entrance is bound to attract 
attention 
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A Tiny Grindstone for Repointing 
Steel Phonograph Needles 
HAT highly fertile field for the in- 
ventive mind, the phonograph indus- 

try, has now introduced a new device in 

the form of a steel needle pointer. This 
device, which is shown in the accompa- 
nying illustration, makes an ordinary 
needle play over one hundred times ac- 
cording to the claims of the inventor. 

In brief, the new device consists of 

a stand which is mounted on the usual 
phonograph in such a way that its rub- 
ber-faced wheel may be brought into 
contact with the rim of the phonograph 
turntable. The device has a hole which 
takes the standard needle and 
holds it in such a way that the point 
comes in contact with a ceylinder of 
abrasive material. Thus while the 
needle is being held in place, the abra- 
sive revolving constantly, sharp- 
ens the point of the needle. 


steel 


face, 

















A ruler on the under side of which 
are fastened nine blotters for thé 
sake of convenience 


A Ruler That Has a Blotter 
YIMPLE, true, but highly useful is 
>) the device shown in the accompany- 
ing illustration. It consists of a ruler 
in the form of a strip of wood, on the 
under side of which are mounted nine 
sheets of blotting paper. This arrange- 
ment has evidently come from some in- 
ventive mind that has grown tired of 
searching for a blotter after using pen 
and ink. Essentially, the device is in- 
tended for blotting signatures, but it is a 
combination blotter and ruler as well. 


Making Toothbrush Bristles 
Removable 

HERE is some doubt in the minds 

of certain authorities as to whether 
we have not been making a huge mis- 
take in the use of a brush for the teeth. 
They are advocating a soft cloth, and 
to this end one manufacturer has per- 
fected individual paper napkins for the 
teeth. The bone of contention seems to 
be in the fact that a toothbrush will and 
does collect bacteria, if not properly 
looked after. To overcome this ob 
jection, however, a brush has been per- 
fected which permits the entire removal 
of the bristle section. It can be plunged 
into boiling water any time necessity 
demands. Made entirely of metal, boil- 
ing will not injure either bristle 
tion or the balance of the brush. 


An Entrance That Speaks for 
Itself 

N ingenious mind conceived the idea 
A shown in the accompanying illus- 
tration. Here is an entrance to a shoe- 
repairing shop, which has been cut out 
in the form of a shoe sole. Made of 
wall board, it is inexpensive and simple 
to construct, yet its advertising effect 
is well nigh incalculable, especially on 
New York’s busy thoroughfare, lower 
Broadway, where thousands of passers- 
by can always be attracted by something 
out of the ordinary. And the same in- 
genious mind has livened the “sole” 
entrance with several slogans, as 
shown. 


A Reamer for the Hard-Worked 
Pipe 

HERE has recently been perfected a 

simple device for cleaning the bowl 

of any pipe. This device, which is shown 

in the accompanying illustration, con- 


sec- 


sists of a springy loop member on the 
legs of which scraper members are 
hinged. To clean the bowl of a pipe, the 
scraper members are introduced and 
pushed down. Automatically, these 
scraper members adjust themselves to 
the sides of the bowl, and the turning 
of the loop member or handle scrapes 
the bowl clean in a minimum of time 
and effort. 


Potash 

\ TE had this subject very much be- 

' fore us during the war, and it was 
a poorly informed person indeed 
could not make a show of intelligent dis 
cussion of the potash, the 
costs of production, and the probabili- 
ties of the American industry becoming 
an adequate source of supply against the 
demand, and of its resisting 
the efforts of Germany to make a post 


who 


sources of 


domestic 


war reconquest of this department of 
world economy. But today we are very 
apt to forget that the problem exists 


or ever existed, Mr. Skerrett’s discus 
sion of it in the current 
SCIENTIFIC AMERICAN Montuity for Feb 
ruary emphasizes the “picayune scale” 
on Which we have been searching for 
this indispensable raw material, and 
emits a timely word of warning against 
future repetition of the mistakes of 
the past. 


issue of the 


The Radio Typewriter 

NE of the recent developments in 

wireless telegraphy 
strated in Great Britain a couple of 
months ago. This consists in the auto 
matie printing of wireless messages in 
Roman type. If it can be done over the 
wires, it can obviously be done without 
them; but the technique is of necessity 
somewhat different. interested 
iu the subject will find the apparatus de 
scribed in the February number of the 
SCIENTIFIC AMERICAN MONTHLY. ‘The 
system makes use of a special perforator 
the tape from which is passed through 
a special typewriter and converted into 
readable messages. 


was demon 


Those 
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Removing the bristles from a recently- 
introduced toothbrush for a thorough 
cleansing 


A New Rail Joint That Speeds 
Up Work 

A rail joint devised to help 

speed up the work of moving rails 
ahead on a pipe-laying job in Denver has 
fully demonstrated its usefulness. So 
much time was taken up in as 
sembling and disconnecting the regular 
splice bars, bolts and nuts that the need 
for a special joint was keenly felt 
The result has been that a joint has 
been planned that can be disconnected 
by a few blows of a sledge hammer. A 
clamp, a steel wedge and steel tapered 
pins are the essentials of the new ar- 
rangement. One side of the clamp is so 
shaped as to fit firmly up against the 
side of the rail. The other side of the 
clamp, Which stands several inches from 
the rail, is held by the tapered 


oO 1 
LOOK 


steel 


pins. Under the pins and between the 
clamp and the rail is driven a steel 
wedge that tightens the joint. Only 


three lengths of rails, which are spiked 
to 8- by 16-inch timbers, are used, The 
pipe-layer keeps moving the _ rails 
ahead. This new joint was used success- 
fully in laying a new concrete water 
supply conduit for Denver, 














A push into the bow! of the pipe and a 
few turns scrapes the bow! 


New Alloy for Watches 


DISCOVERY described as be 
£% pable of revolutionizing the wat 
making industry has just beer 
nounced by Mr. G. FE. Guillaum 1) 
rector of the International Burea' 
Weights and Measures 4 uccesstf 
method of regulation, remedying 
variations in time of a watch due to the 
expansion and contraction of its part 


caused by variations of temper 


the result of Mr. Guillaume’s inventio 
This so-called “secondary error’ | 
always been one of the great obstacle 


in the attainment of perfection and 


precision in the watchmaking industry 
and if this difficulty is overcome the 
watchmaking industry hould receive 
considerable impetus, owing principally 
toy the simplifying of the process of reg 
ulation. The current issue of the Sx 


ENTIFIC AMERICAN MON 
length with this subject 
The chief feature of Mr. Guillaume 


hew process 18 a 


rHLy deal if 


cnbange itn. the Lia 


used in the compensating parts... The 
minimum expansion of  nicke! teel 
was found to be increased by the addi 
tion of 12 per cent of chrome as well a 
a very small quantity of tungsten, man 
ganesSe, or carbon By mounting a 
spiral of this steel-nickel-chrom: illo 
in the watch, according to Mr. Guil 
laume’s announcement, the problem of 
compensation has been solved una the 


‘secondary error” removed 


Machining Material Glued with 
Casein Glue 


NASEIN glue joints ma e ifels 
C machined within four hours after 
gluing and before the gine becom: 
hard as to injure the cutting edges of 
tools. Three casein glue investigated 


at the U.S 
all have a 
proximately 


Forest Products Laborato 
shearing strength of ip 


1000 pounds per quare 


inch within two hours after spreadir 
and within four hours it reaches ay 
proximately 1,200 pounds The mays 
mum strength of the joints and 
ness of the glue are not reached 


ever, within the four hours 











This new rail joint, intended for tempo- 
rary track, may be disconnected by a 
few blows of a sledge hammer 
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Pertaining to Aeronautics 
MEANS R STAB! \ LYING MA 
CHINES.—S. Dr 8 s, Italy. The 
stabilizh wings of flying 
} 1 ion betweet 
y i bod ' veighted controlling 
' f gravity f the body, a 
ana en = ired to the 
oll y lever said cables ssing around 
uide tl ssecd > 2 1 to the 
METILO!I | rot ) ) SHIPS 
4 KI . MACH ~ s V 
4 i 1 B l Valparaiso, 
propulsion 
! rota t paddle 
} ntal 
t \ r 
i al 
proy | 
i hdl ! l 
, 1 li 8 ’ y 
I es] ily u i ! the sys 
LOM aAdL ] l ships 
1 ( STRUCTIO I BRowN, 
| ' Steel Wing Co., Ltd., 
48 Sf I l Ss. W England 
i rel s or particularly to 
being to 
i structure vhich combines 
yeight ind which 
4 dal for i 1 spar h 
w t ! the | n the 
I pl 
Pertaining to Apparel 
i PORTER. —C. J. Havsenx, 368 W 
> Ww i N i he I f the 
| 1 support f 
r hed corset and 
Is l ! insure 
t V l y ad limbs 
y ! he hose 
\ toy t ser to q kly 
a le h th t 
Electrical Devices 
EAR Hil j D &s HE! a 
\ le A Atl rhe particular 
of he inve to provide an 
ally . ovat t which the 
hift , 2edu ‘ progression i8 auto 
t ' i! i tl pro 
yi l pera | ! l fur 
| le elect illy oper 
r hift } i 1 t 1 large 
it iusing th irs to shift] 
1 th the initial | 
} b manually 
t Liye t electric 
AS BATT! i’ \ } \ Aiken, 
( TI f ‘ f ! inventior 
t Vv ba y f he (ere ‘ ype 
pr pal lep being t t plat 
r f h cell are sul 
at l 1 ¢ ’ and = dif 
n her object is to pro 
cm is zg ' illy prepared 
t uitably parated to 
gat lar eleetroly which 
tw ‘ pe vely immensed 
\UTOMA LECTI UEL MIXTURI 
ATO \ 4. I i 28 E. High 
~ T> \i I tior has for 
’ electric 
l erual t is 
‘ ier t ntrol f and re 
sp l tl I to ef 
t vary t I tio of the hydro 
and th iir whereby the fuel mixture or 
ir delivered tft the eylinders is accu 
rately proportioned and of proper composition 
provide for perfect combustion and max! 
power ill engi speeds 
Of Interest to Farmers 
CHURN r. & IIBAULT Box 183, St 
Ig Mict This invention relates more 
irticular! to a type of churn employing a 
itionary body and a rotating paddle, the 
dy baving double walls forming a liquid cool 
chamber there betwee! th object being 
the pr sion of certain refinements as regards 
hoth the construction of the body and the pad 
dle calculated to promote more ready manu 
facture and more efficient results 
HOE R. N. Moore, Box 23, Mitchell, Iowa. 
The invention more particularly relates to an 


attachment adapted to be applied to the stand- 


ird makes of wheeled hoes. It is distinguished 
by an arrangement whereby one knife may 
be adjusted transversely and is rockable rela 
tively to the other knife and independently 
of the guard; the guard is so formed that it 
constitutes a colter to cut hard ground in 
advance of the front knife, the guard has a 
relation to the rear knife to prevent plants 
from being damaged by the same. 
SHOCKING ATTACHMENT FOR’ HAR- 
VESTERS.—J. C. Raper, Cando, N. D. The 
invention relates to machines for shocking 
wheat and other grain One of the principal 
objects is to provide a shocking machine 


adapted to be attached to a harvester in place 


ff the original bundle carrier, for receiving 
the bundles from the harvester, tying them 
together and forming the shock, and then de 
positir them on the ground butt end first, 
he machine m g away from the shock with 
ut disturbing the position of the latter 

Of General Interest 
BOOK REST H. W. Bromtey, Wilmore, 


Ky. Among the objects of the invention is to 


provide a simple, efficient and inexpensive de 





vice for securing a book in open position 
against the rest, and to so construct the parts 
A VIEW IN SIDE ELEVATION 

is to facilitate the removal of the book or 
| the turning of the pages, the hands being free 
for mak'ng notes. The device permits or a 
| comfortable position in reading, with a say 
ing of eye strain, and an entire freedom of 
limbs, not possible when the book has to be 
held in the hands. 


| which 


| that 


| struction 


COMPENSATING 
HANGER.—A 
152 Newell St., 


relates particularly 


SAFETY CLOTHESLINE 
HeyMAN and C, C. VERVooRT, 
Brooklyn, N. Y. The inven 
to a 
be withdrawn within a window, so 
clothes be 
Among 


tion 
may 
the may 
the 


conveniently 
to 


hung 
provide a 


thereon objects is 




















VIEW SI THe APPLICATION HANGER 


IOWING 


TO A WINDOW 


of 
adapted 
when 
adjusted 
is arranged 


clothesline simple and rugged con 
to be positioned 
not the 
support may to windows 
of different to prevent 
the possibility of collapsing when in use 


FLYTRAP.—T. J. P. O. Box 1522, 


support 
which is 
the 


be 


of window in 
readily 


and 


outside use, 


S1Ze8, 


McKay, 


Atlanta, Ga The invention has reference to 
a fly trap that is of a most sanitary nature. | 
| Among the objects is to provide a device) 


having a body or main receptacle of such ma- 
terial as to be easily and thoroughly sterilized 


and from which practically all of the parts | 
are removable. Another object is to provid. a | 
trap that is so constructed as to 


for the utmost attraction for luring the 
thereto. 

BRUSH.—J. BerostTen, 1324 Edwards Ave., 
Bronx, New York. The object of the invention 
to provide a brush arranged to permit of 
readily and quickly assembling the parts and 
to allow of conveniently replacing a worn 


brush body by a new Another object 


sects 


is 


one 





A PLAN VIEW OF 


THE 


BRUSH 


body of 
heretofore 


inexpensive 
bark 


to form brush 
material by the 
of the balsa (Ochroma lagopus). 

ICE CREAM CUTTER.—I. SeirzmMan, 774 
New Jersey Ave., Brooklyn, N. Y. An object 
of the invention is to provide means for simul 


an 


a 


using 


is 


wasted 


| taneously cutting a large number of bricks into 


|} having 


of uniform any desired size. A 
further object is to provide a machine which 
may be operated by hand power, foot power or 
engine power, such machine including the con- 


pieces or 


struction of a tray on which the bricks are 
supported and cut. 

MANUFACTURE OF SHOES.—H. W. 
Srepier, Lossnitz Erzgebirge, Germany. The 


invention relates to a method of making shoes 
a previously formed tip, an _ insole, 
upper, comprising an abutment mem- 


and an 


| ber on the outer edge of the upper, positioning 


type of hanger | 





ix. F. 


provide ' for fruit, 


the upper by pressing said abutment member 
inwardly over the bottom of the insole, 
curing the upper and insole together, 
removing the abutment. 

BAG.—J. 


se- 
and 
STeEMBER, 36 E. 22nd St., New 
York, N. Y. The object of the invention is to 
provide a hand bag, traveling bag or like 
article having metallic frame, whereby a 
pocket containing bills or valuable 
is to prevent unauthorized 
access to secret pocket 
in the of the 


it 
for 
provided 


secret 
papers 
persons gaining such 
while the bag 
owner. 


is possession 


Hardware and Tools 
ATTACHMENT FOR PNEUMATIC TOOLS. 
—A. E. Moore, Quincy St., Brooklyn, 
An object of the invention is to pro- 
duce an attachment for use in connection with 
air driven hammers or other pneumatic tools 


aT7 
ote 








in- | 








THE TOOL DISASSEMBLED PARTS DISPLAYED AS 
REMOVED FROM SLEEVE CASING 
used in connection with all manners of steel 


structure work, for driving rivets and execut- 
ing other work necessitating a hammering 
tool, or which may be used for rotating drills, 
reamers and similar machine tools. 





KITCHEN KNIFE.—R. L. Morrett, 4618 
N. Racine Ave., Chicago, Ill An object of 
the invention is to provide a kitchen knife 


with means for holding an ordinary safety 
razor blade firmly in such a position that 
one edge of the blade serves as a cutting edge 
vegetables and the like, while the 





other edge is sheathed to insure the back edge 
of the device being blunt. 

TIRE CHAIN TOOL.—S, G. DooLiTTLe, 7 
Burnes St., New Haven, Conn. The inven- 
tion has particular reference to a hand oper- 
ated tool for opening and closing the hooks 


of chains commonly used for non-skid pur- 
poses on automobile wheels. Among the ob- 
jects is to provide peculiarly shaped jaw 


members so designed as to reduce to a minf- 
mum the likelihood of slipping of the tool in 
the opening of a chain link. 


Heating and Lighting 


SOFT METAL FURNACE.—J. B. McCrary, 
893 Fourth Ave., Brooklyn, N. Y. The in- 
vention especially relates to furnaces for melt 
ing certain ores or metals that are not overly 
refractory. Among the objects is to pro- 
vide a furnace having peculiar merit for the 


melting of aluminum, babbitt metal, solder or 








THE 


A VERTICAL SECTION OF FURNACE 


other soft metals, the flames and other prod- 
ucts of combustion being caused to pass 
through or over the bowl. In this device the 
operator has access to the metal, and means 
are provided for pouring the molten metal 
directly from the bottom of the bowl. 

STEAM BOILER.—W. F. ScHanzuin, 2% 
Ave., Lima, O. The primary object 
of the invention is to construct a water tube 
boiler 'n such manner that the water tubes 
are subjected to the greatest possible amount 
of heat. A further object is to construct the 
water tubes in such manner that the cross- 
over tubes are entirely eliminated, thus doing 
away with dead air space, and consequent loss 
of heat. A still further object is to provide 
a plurality of upper drums and means for 
securing them together. 


2 8. 


Jameson 


Machines and Mechanical Devices 

STAMPING MACHINE.—4J. L. Jacoss, 324 
Lafayette St., New York, N. Y. The invention 
relates more particularly to the stamping of 
ribbons, and its object is to provide a machine 
by means of which gold (liquid or ink) may 
used in applying marks to ribbons, and 
which will reproduce the mark in a clear cut 
impression, which may be subjected to extreme- 
ly rough usage without detrimental effects. 

WINDMILL.—O. Ord, Neb. 





be 


An 


OLSSON, 

















object of the invention is to provide means 
for constructing and connecting the blades 
or vanes of a windmill with the operating 
\ j 
\ / 
ey ei 
Wd } 
¥ ‘ 
j@ o 
fe ° } 4 
} 
| A 
A VIEW IN SIDE ELEVATION WITH CERTAIN 
BLADES REMOVED FOR CLEARNBSS 
mechanism. A further object is to provide 


means for preventing the windmill from be- 
coming forced out of operation by a sudden 
blast of air. The windmill is so mounted 
as te obviate the necessity for a regulating 
vane, and is entirely automatic in its ac- 
tion. 

(Continued on page 1388) 
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A Giant Job of Underpinning | 
(Continued from page 124) 


In places where derrick stone was used | 
there was no attempt to insert mortar of | 
any kind. 

The building was put up at a cost “a 
$24,000,000 and required twenty years) 
to build. Only the fact of its slow growth 
prevented its serious settlement and crack- | 
ing, according to present day engineering | 
opinion. Its tremendous weight was ap- 
plied so slowly and so uniformly to the 
inadequate foundations that there was 
time to accommodate them to the load. 
On one corner—the northeast—the foun- 
dations rested on solid rock. But this 
rock surface shelves away toward the 
northwest corner and the entire south | 
side of the building. Above it is a layer 
of disintegrated mica schist, and above 
that a hard packed gravel and sand for- 
mation capable of supporting considerable 
weight. 

Here was a problem almost without pre- 
cedent in a building of this size. It was 
obvious that if work progressed along the 
lines originally planned, to expose the 
foundations, they would crumble into dust 
and there would be serious and perhaps 
dangerous settlement. There was nothing 
to do but to abandon the initial plans 
and set about making new ones. These 
had to provide not only for complete re- 
placement of the defective rubble walls 
by brick or concrete masonry, but also 
an entirely new method of roof construc- 
tion for the subway station. The first 
plan of roof construction called for a roof 
of steel transverse girders carried by 
steel longitudinal girders between the 
subway tracks, these in turn resting on 
cylindrical piers sunk as open wells. It 
was considered that because of the initial 
disturbance necessary to the foundations, 
such a roof would be inadequate and its 
use might be followed by destructive set- 
tlements. 

Early in 1916 the Department of 
Transit approved the new plan and oper- 
ation was started. The entire roof of the 
subway was built on the ground surface, 
through or adjoining the foundations, and 
simultaneously with or immediately fol- 
lowing the reconstruction of the old foun- 
dations. The support of the building on 
the soil was temporarily increased by 
the placing of reinforced concrete or steel 
roof girders along the sides of and as part 
of the new foundations, in order to carry 
their load between the intertrack subway 
walls to be built later. The subway roof, 
consisting of a close assembling of girders, 


thus formed the lowest course of the 
building, but did not take any of the 


weight at this time, as will be seen. 

The operations of rebuilding foundation | 
walls and building the subway roof and 
walls are more easily described separately, 
although the work was necessarily in- 
terdependent. For the foundation work, 
pits were sunk on both sides of the wall 
at each point of attack, six feet long in 
the direction of the wall and four feet 
wide. In the solid masonry or brick work 
the rubble foundations, narrow 
slots were cut. The pits were sunk to a 
point nineteen inches below the level of | 
the subway roof, and then their floors 
were planked with a heavy mattress. On 
these mattresses were placed jacking 
drums, four to a pit. Two pairs of fif- 
teen-inch I-beams were then inserted as 
needles through the slots in the masonry 
above, their ends bearing on the drums. 
Each of these four drums contained a} 
hundred-ton hydraulic jack, and by means | 
of these half the estimated load of the 
six-f ot section of foundation was taken 
up. 

The next step was to remove the wall 
between the pits. The plank mattress 
was then extended to close the aperture, 
and on top of it was laid a grill of 15- 
inch I-beams. Four other posts were 
placed on this grillage and wedged against 
the needle beams, and the hydraulic jacks 
were removed. The beam grill was then 


above 





| way 


SCIENTIFIC AMERICAN 


concreted, forming the base for new! 
foundation walls. Thus two partial shifts 
of weight had been accomplished, one to 
| temporary foundations on undisturbed 
| earth, the second to the new foundations. 
Eventually the entire weight went to 
these new foundations. 

The entire 700-foot length of the sub- 
section was reconstructed in these 
short six-foot sections. As a rule, men 
worked in gangs of five. Many sections 
were rebuilt simultaneously, but they 
were so widely scattered that there was 
never any possibility of more than loca] 
disturbance to the weight. When, by this 
means, the length of an entire roof 
girder section had been completed, the 
concrete or steel beams were placed par- 
allel to the wall. When the foundations 
of the entire wall had been reconstructed 
one-fourth of the area and tonnage of the} 
building rested on the roof of the subway, 
which in turn rested on the solid, undis- 
turbed earth. 

The operation of underpinning the roof, 
with its weight of one hundred thousand 
tons, was a marvelous demonstration of 
the accuracy of modern engineering meth- 
Sheeted pits were dug under the 
ends of the completed roof girders, one 
by one, and widely separated, as in the 
case of the temporary pits for the foun- 
dations. To reach the points where these 
pits were to begin, pits were first dug in 
the City Hall basement, and tunnels were 
run in under the girder ends. It was pos- 
sible to use gangs here of but four men, 
who sheeted and dug out the pits, which 
range from four by five to five by eight 
feet. The dirt was lifted in pails and 
small sheet iron barrels on a chain block 
supported on a beam over the top of the 
pit, and wheeled through the tunnel to 
the basement floor. As a rule these pits 





ods, 





were sunk to an average of seven feet 
below the groundwater point, but some 


of them went down to ten or twelve feet. | 
This bottom level is five to eighteen feet | 
above the rock. | 

Fifteen-inch steel-pipe piles were now | 
driven down the pits to the rock. Muck} 
was removed from the pipe every four or | 
five feet by filling three or four feet of | 
water into it, sinking a three-inch air pipe | 
with 100 pounds pressure and turning on 
the blast. When the pipe struck rock 
bottom it was filled with concrete. The 
smaller pits contained four such pipe piles, 
and the larger ones as many as fifteen. 
When they had been driven the pits were | 
filled with concrete and grouted or bricked | 
up under the roof girders. These concrete 
pits, built separately and at widely distant 
points, form the walls of the subway. 
Yet when all had been built and the core | 
of earth had been removed, the piers were | gucks 
in perfect alinement. 

The removal of the core meant the 
second complete shift of the weight. Up 
to this time it had been on the founda- 
tions of which the roof girders are a part, 
but these rested on solid earth and the 
piers had not taken the load. This was 
the final test of the whole long, tedious 
operation. As the work progressed in 
sinking piers, every possible precaution 
was taken. Thousands of tests were 
made of the bearing power of separate 
piers, by hydraulic testing apparatus. | 
Engineers were employed who did noth- 
ing but examine the walls of City Hall 
minutely, day by day. Every crack was 
marked so that at the slightest sign of 
spreading it might be discovered. 

Excavation was started at the south end 
and carried through in three operations. | 
The first lift was just enough for a shal-| 
low heading, high enough to give working 
room to remove the temporary grills, 
which had been separated from the roof 
girders and foundations above by a tar-| 
paper joint. But in order to bring down 
this grill it was necessary in some in- 
stances to use air hammers or light | 
charges of dynamite. With this down, | 
excavation was resumed down to the 
ground water level. A third lift took out 
all the earth in the core down to sub- 
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cAt more than twenty-two 
thousand garages, in town 
and country, empty Prest- 
O-Lite Gas Tanks may be 
exchanged for full ones. 





Our complete line 
of appliances using 
only Prest-O-Lite 
Gas and air suit- 
able for soldering, 
brazing, paint 
burning, etc., is 
extensively used 
by manufacturers 
and in repair shops 


Light for your 
truck 


The Gas of a Thousand Uses 


IT’S ECONOMICAL 
"Tom initial cost of installing Prest-O-Lite Gas 


equipment is small. Any man who can handle a 

wrench can do the job in a few minutes and once 
a Prest-O-Lite outfit is in place it will outlast the stur- 
diest truck. Our exchange system makes 
operation extremely low. 


IT’S DEPENDABLE 


Prest-O-Lite Gas light never deteriorates 
“peters out”. e last foot of gas in a Prest-O Li ite 
Tank gives the same dependable light as the first fi 
Rough going cannot affect the intensity and pons of 
Prest-O-Lite—there is nothing to work loose, wear or 
break. Prest-O-Lite Gas is the most dgundiile of all 
truck lighting systems. 


IT’S ALWAYS OBTAINABLE 


More than twenty two thousand garages, in town and 
country, are ready to exchange charged Prest-O-Lite Gas 
Tanks for your empty ones. No other Company in 
the automotive field offers so comprehensive 


Prest-O-Lite Gas is always obtainable. 
AND IT’S SAFE 


Prest-O-Lite Gas complies with all laws 
nances, 


the cost of 


never 


a Service, 


a nd ordi- 


THE PREST-O-LITE COMPANY, Inc 
Small Tank Sales Department 
Carbide and Carbon Bldg., 30 E. 42nd St., 
599 Eighth Street, San Francisco 
Prest-O-Lite Company of Canada, Limited, 


General Offices : New York 


In Canada: 


Toronto 








everywhere. 
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n assortment of cutting tools are furnished. 
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eG AWYER.WESER TOOL MFG. CO. 
Los Angeles, Cal. 


Weber Crank-Pin 
Re-Turning Tool 


No Filing 
No Offsetting 
No Jigs 


turns all pins abso- 
lutely round from 


one setting of 


Crank Shaft, on 
centers. A micro- 
atnee enables the 
abe turn rt to uniform size 


for truei ne n is from § to 10 minutes. The 
peony be ‘nis ed ine 30 minutes, and the entire 
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96 Page Catalogue of 
SCIENTIFIC AND TECHNICAL 
BOOKS 


Listing 2500 titles on 500 subjects 


ELECTED from more than 7,000 Books still 

in print. This catalogue is the latest and 
best list of technical and scientific literature 
which can be secured. Conditions 
lishing business are most severe 
difficulty that many b« ks can be obtained. For 
this reason this timely catalogue « oks which 
can be had will be particularly welcome 





The average time 


Write to-day for 
Sent free 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Bidg. New York, N.Y. 


your copy 


on application. 
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Are You Going After Foreign Trade? | 


If so are you sure that your inventions and trade- marks | 
actually belong to you in foreign markets ? | 
} 


Unless you avail yourself of the right to acquire foreign 
patents and trade-mark registrations, you may find that 
another has preceded you and has actually appropriated 
your inventions and trade-marks and obtained legal } 
ownership thereof, whereby he can bar your goods 
from foreign markets. 
under the laws of many foreign countries. 


Many have lost their markets in certain foreign countries 
by overlooking this fact. 


business by seeking patent and trade-mark protection 


in foreign countries. 


Foreign Patent and Trade-Mark Department 


MUNN & COMPANY 


Such a proceeding is permissible 





clients are preparing to extend their 


glad to have you avail yourself of our 


New York City 
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RAILWA rik AND FASTENER H. A. 
CLARK, Box 1257, Detroit, Mich. A purpose of 


INVENTIONS | th: 


SCIENTIFIC 


invention is to provide a railway tie com 
apart 


ends 


prising a pair of plastit blocks spaced 


ml formed with sockets, in opposite 


thereof, and fasterers of simple and durable 


tructior which effectively support the 
d their loads, securely hold the rails 
spreading, and withstand the action 
f the elementa, 
Pertaining to Vehicles 
DECK COVERING FOR VEHICLES.—-M., 
| y>W Chamberlain St Chattanooga 
ler rhe invention relates generally to ve 
hicle teps and more particularly to a deck or 
or commercial and pleasure vehicles,4 
et be the provision of a deck struc 
which ‘will be rigid, strong and light ir 
ht with permanent waterproof qualities. 
POWER PLANT FOR VEHICLES _ fm, 
I #2236 Vane St., Frankfort, Philadel 
I Ia Mm ention relates to power 
! ts pe illy adapted for, but not neces 
\ limited to, use in connection with auto 
l tl general object is to provide a 
‘ unit in which compressed air is em 
loyed as the motive fluid, the unit being so 
lk ed that the storage tank can be charred 
mn ‘ 1 source or from one or more 
ps installed on the automobile. 
RADIATOR I I GULIN, 112 Jefferson 
Ave Jersey City N J The invention relates 
ra rs for motor vehicles The primary 
‘ pr le a radiator which com 


} parallel to 











4 ICA CTIONAL VIEW OF A RADIATOR AS 
INVENTED, 

prises a plurality of individual sections, any 
one of which may be removed for the pur- 
pose of repair without rendering the radiator 
wholly inoperative 

THAWING MEANS FOR RADIATORS.— 
B. M. Cope, 711 W. 180th St., New York, 
N y The object of the invention is to 
provide thawing means arranged to permit 
of quickly thawing. out a frozen radiator on 


starting the internal combustion engine of an 
airplane or the like Another 


provide a which can be 


rutomobile 


object is to device 


readily applied to various makes of radiators 
vithout undue alteration in the construction, 

n the operating of the engine The device 
can be readily attached or detached 


rRANSMISSION MECHANISM FOR AUTO- 
MOBILE VEHICLES HAVING WHEELS AND 
ENDLESS TRUCKS.—E. Rimatimo, 12 
la Rochefoucauld France 
tion has for its object a transmission mechan 


Rue de 


Paris, This inven 


ism which permits of obtaining in an auto 


mobile vehicle an alteration from the progres- 
sion by wheels to the progression by endless 
tracks or vice versa This device is particu 
larly intended for vse where it is necessary 
sometimes to travel by road or across fields 
ind over rough ground 

Designs 

DESIGN FOR A DOLI E. Ey, 158 Fifth | 
Ave., Woodside, L. LL, N. Y. 

DESIGN FOR AN EMBLEM, BROOCH, 
BUTTON, FOR OR SIMILAR ARTICLE.— 
J. B. CURRAN, J1 2458 Valentine Ave., Bronx, 
New York 


We wish to call attention to the fact that 


we are in a position to render competent serv- 
branch of trade-mark 
mechanical, 


thoroughly 


every patent or 
composed of 


chemical 


work Our staff is 


electrical and experts, 


trained to prepare and prosecute all patent | 
applications, irrespective of the complex nature 
of the subject-matter involved, or of the 


specialized, technical or scientific knowledge | 


uired therefor. 
We also have associates throughout the 
in the prosecution of patent 


all coun 


world, who assist 
and trade-mark 


tries foreign to the 


applications filed in 
United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. | 
Seientifiec American Bldg., WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL. | 





| subway. 


| now but to lay tiles and tracks. 


AMERICAN 


grade. Ali that remained to be done of 
the major operation was to build the six- 
inch sub-base and the 12-inch top floor. 
Throughout the entire acre of masonry 
shifted in this feat of engineering, but 
one crack was found, and that was found 
to be a purely local disturbance that might 
have happened anyhow. Yet this crack 
attention to the most re- 
markable features of the work, City Hall 
is equipped with four corner towers, each 
of which contains a_ circular 
from the street floor to the sixth. 
considered more or less of an 
marvel. Each stairway 
of huge blocks of granite, one end of each 
cut at a sharp angle and cantilevered 
into the masonry wall. There is no other 


calls one of 


These 
engi- 


consists 


are 


neering 


support than the angle and, of course, the | 


rigidity imparted by the structure as a 


whole, The crack was in the wall support- 
ing one of these blocks. It was in the 
two circular stairways included in the 


underpinning, that trouble was expected. 

To avoid it variations of the plan de- 
scribed were used under these towers, and 
the south branch of the Market 
Subway. The masonry under the 


under 
Street 





stairway 


south tower was in fairly good condition. | 


A steel plate girder was laid in a trench 
the foundation, virtually at 
and at the ceiling level of the 
A concrete buttress to the wall, 
bonded into the old masonry, was then 
cast above and around this girder. This 


its base, 


increased the area of foundation on the 
| ground, compensating for a drift then 


eut through the wall behind the girder and 
buttress, A second girder was put 
through this drift and brought to bear on 
a mattress of concrete on the soil below. 
When the entire set of transverse girders 
had been placed by this method, drifts 
were cut under their ends for longitudi- 
nal girders on the line of the future sub- 
way walls. Pits for the wall piers were 
then sunk one by one under these longi- 
tudinal girders, and conereted, A varia- 
tion of this method was used on the 
other tower. 

For the Market Street Subway under- 
eut it necessary to reconstruct the 
concrete floor of this old subway in order 
to make of it a bridge to cross the new 
subway. Drifts were cut through on 
the line of the new subway walls, six feet 


was 


high, and timbered as they proceeded. 
When completed they were concreted 


solidly between side forms, thus forming a 
deep concrete girder under the old floor. 
The new steel construction was then put 
in place one track at a time, by night 
work, when traffic was light or could be 
diverted to a track. Then piers 
were built as in the other operations un- 
der the main girders. 

What added to the difficulty of the en- 
tire operation was the fact that the sub- 
way section consisted almost exclusively 
of a station, and not straight tunnel work. 
There are three inner and two outer 
walls to the construction, and eight en- 
trance and exit passages. Some of these 
are from the interior courtyard of the 
City Hall, and some from the outer plaza. 
During the early months of the operation 
a flurry of local interest was caused by 
the discovery of a hot well 
under Hall. Engineers found the 


single 


supposed 
City 


| ground water unusually warm, and once 


in a while steam was emitted. Various 
tests were made to determine whence this 
came, but unsuccessfully. Aniline dyes 
were placed in the sumps of large office 
buildings nearby, but were not traced to 
the warm water. 


It is estimated that it will be five 
years before this station is in use, al- 
though there is little to be done to it 


The final 
system will include a delivery loop run- 
ning east and west from Broad Street on 
Arch, one block north of City Hall, south 
on Eighth and Sixteenth Streets (Broad 
is the equivalent of Fourteenth in the 
numerical order) and connecting on Lo- 
eust, two and a half blocks south of the 
hall. Two sections totaling about a 
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thousand feet have been constructed of 
the subway on Arch and Locust Streets. 

When originally planned it was esti- 
mated that the system would cost $56,000,- 
000, That sum, of course, is now far from 
adequate. One estimate places it at 
$100,000,000 and others still higher. This 
is for the é@ntire system, including two 
elevated lines connecting with the north- 
ern end of the subway, and the Frank- 
ford elevated, connecting with the Market 
Street elevated at Front Street and run- 
ning into the northeastern section of the 


city. This latter line is complete ex- 
cept for some station work and equip- 
ment. 


The subway work, particularly around 
City Hall, was accomplished with re 
markably little disturbance to foot traf 
fic and almost none to vehicles, An occa- 
sional derrick rising between green- 
painted board fences gave little idea of 
the intricate operation going on under- 
neath. On the surface the dynamiting in 
the final stages was little more than a 
dull rumble. This had to be used with 
the utmost delicacy and accuracy. In 
some places there were huge blocks of con- 
crete that had been laid as temporary 
foundations, within the earth core, and 
these were broken up with the explosive. 


Why Balloons Bounce Off Clouds 


(Continued from page 125) 


fined to balloons, and that is not felt 
by the pilot of a plane. 

The cloud obstacle which confronts 
lighter-than-air craft has an_= exactly 
opposite effect upon machines _ that 
are heavier than air. The effect, how 


ever, is much less noticeable in the latter. 
When an airplane encounters the cool air 
of the clouds, there is an increase in the 
lifting efficiency of the wings because of 
the greater density of the cool and damp 
air. Also, when an airplane emerges 
above a cloud inte the warm layer of air 
where the density is less there is a ten 
dency for the craft to sink, but this is usu- 
ally counteracted by speed. Many air- 
planes can climb at a fairly steep angle 


with a speed of sixty miles per hour. 
Whenever a heavier-than-air craft starts 
downward from above the clouds, and 


strikes the warm layer of air it would 
likewise sink readily and easily through, 
which is exactly opposite the effect cre 
ated by this warm air upon balloons. 


The Vacuum Tube as an Engineer- 
ing Problem 
(Continued from page 

In the case of the tube, he does not 
usually know the indications of trouble 
and the various limits for the tube, simply 
because as yet the tube is a comparatively 
new device. 

The user of a kilowatt rotary converter 
knows that he can probably get 2 kilo- 
watts out of the machine for a short time, 
but he also knows that certain things are 
sure to happen if he persists in doing it 
continuously. The fact that he can get 2 kil- 
owatts from his machine does not induce 
him or the manufacturer to rate it at 2 
kilowatts because they both know its lim- 
itations, 


25) 


It is the same with a vacuum tube. 
The maker may give it a rating of 50 
watts and it may have been carefully 


tested so that it is known that under the 
specified conditions it will deliver that 
energy continuously through a life of so 
many hours. If, however, when using 
it in the regular way, the filament and 
plate voltage are both raised, it may be 


possible to obtain 100 watts. Yet it is 
not right to call this a 100-watt tube, 
because in so raising its output some 


factor, usually the life, will be unduly 
affected. 

As another example, take the case of 
an abnormally large input for a normal 
output, mentioned in the case of the ro- 
tary converter. Such a condition is com- 


mon in the operation of a power tube 
results if not cor- 
When, in the future, knowledge 


and will have bad 
rected. 
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I" YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in mt iny cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
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One of my New York clients 
paid me $1,000.00 for an 
idea—but he would not part 
with it for fifty times this 
sum, because it has already 
earned $30,000.00 in profits 
and shows prospects of earn- 
ing $100,000.00 within the 
next year. 
I get quick results for those 
who want to increase their 
sales by using business let- 
ters. My fees run from $100 
to $2,500 and produce profits 
from ten to fifty times this. 
Do yor want to build up 
your saies with better busi- 
ness letters? 
EDWARD H. SCHULZE 
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is greater 
the condi- 
understood 
edied 

con- 


relative to the vacuum tube 
and more widely distributed, 
tion described above will be 
when it appears and the cause rem 
to the same extent as in a rotary 
verter. 

It will be seen, therefore, that improve- 
ments in the performance of tubes and 
vacuum tube apparatus is dependent upon 
three factors, which, at the present time, 
probably are of the following order of 
importance : 

(1) Engineering development of funda- 
mentals which have already been discov- 
ered or worked out by scientists or 
physicists. 

2) Better understanding by the users 
relative to the limitations and possibili- 
ties and the engineering principles in- 
volved. 

(3) 

As the art develops the third 
becomes increasingly important and 
doubtedly will sooner or later head the 


Discovery of new scientific facts. 
factor 


list. 


Pumping Coal from Mine to 
Seaboard 
(Continued from page 126) 
machine, which separates the impurities. 
The coal which is reduced to a _ pul- 
verized consistency 
pipe line and carried to the cities by 
every few miles. 
pulverized coal with water and pumping 
the mixture through pipes was invented 
by Wallace C. Andrews in 18838 and 
patented by him in 1891. He built experi- 
mental pipe lines to demonstrate the prac- 


ticability of the scheme. It has already 
been demonstrated that mixtures of 50 
cent by weight of coal and water 


ean be successfully pumped: and not only 
that, but the mixture may be allowed 
to stand in the pipes for more than 24 
and pumping be resumed without 


trouble. The assertion is made that mix- 





un- | 


is then shot into the | 


tures of 75 per cent by weight of coal and | 


25 per cent of water can be successfully | 


pumped, and it will probably be found 
that mixtures with even higher percent- 
age of coal can be sent through the pipe 


| line. 


On the first page of this issue is shown 
a set of diagrams of the apparatus of Mr. 
Bolton’s system. 
onstrated in Germany and Great Britain, 
in this country, that the most eco- 
nomical way to burn coal is as a powder, 


It has already been dem- | 


as witness the immense blowers and au- | 


this kind of 
cities. In such 
handled and 


tomatic stokers which use 
in all of our great 
conditions it is easily is 
smoke results. Blown into the highly 
heated combustion chamber, each particle 
of coal explodes and becomes a gas. The 
coal in this condition makes the next best 
fuel to natural gas. The induction of 
it under the proper air current is auto- 
matic, causing a great saving of labor. 
The burning value of the coal is enhanced 
about twenty per cent. ‘The present 
wasteful methods are soon to be replaced 
by this method of pulverizing coal and 
the resulting saving and cheap price of 
coal to the consumer will do away with 
the fear of car shortages and other 
things which have heretofore held back 
the supply when most needed. 


How We Think 

(Continued from page 128) 
ment, the neurone fibers develop a protect- 
ing sheath. The precise function of this 
structure has still to be 
It is believed that it may 
mission of nervous impulse 
fiber. 

Observations show that while the other 
layers of the cortex early reach their com- 
plete development, the pyramidal layers 
continue to increase in thickness until 
later in life, and do so at & very slow 
rate. This may possibly be in order to 
accommodate the growth of the pyramidal 


aid the trans- 
along the 


demonstrated. | 


no! 





| 
| power 
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neurones, These continue to develop! 
throughout the life of the individual, as | 
experience with the environment stimu- | 
lates them to perfect their interconnec- | 
tions. Hence, we may say, that, here, 
as in the case of the animals lower than | 
man, it is the number and condition of 
growth of the pyramidal neurones which 
determines the status of mental capabil- 
ity. 

Further light upon the relations of the | 
pyramidal neurones to intelligence has | 
been shed by the study of the brains of | 
the idiotic, imbecile, and feeble-minded. | 
It has been shown that the pyramidal 
neurones of idiots are poorly formed, | 
undersized, and, more important still, 
possess very few fibers. In extreme cases | 
no fibers at all were present. This means | 


| 





that correlations, connections, unions, as 
semblages of ideas, memories, sensations, | 


ete., are impossible where there exist no 


physical connections between the mul- 
titudinous pyramidal neurones. 
In conclusion it might be said that 


it is this inability of feeble-minded parents 
to transmit to their offspring anything 
but imperfect intellectual equipment, 
which in no slight measure is menacing 
many of our urban communities, as well 
as filling our asylums and jails with the 
criminally insane to be harbored at state | 
expense. The fact that the number 


of | 


Re ot - vteea, | Pyramidal neurones is fixed before birth 
means of the power from pumps placed | 


The process of mixing | 


has an immense sociological significance, | 
a significance, which, as has been said, 
is often a tragic one! 


The Six-Wheel Truck with Four- 
Wheel Drive 
(Continued from page 129) 
meshed properly motion is transmitted to 
the shaft and through the gears to the 
two differentials so that both pairs of 
drive wheels will have uniform speed. 
The ground friction of the vehicle is thus 


greatly increased, with a corresponding 
rise in the carrying capacity. Import- 
ance is attached to the means for con- | 


necting the two axles of the attachment, 
for the reason that this is of such nature 
as to hold them firm against all relative 
motion save in the vertical plane. 

Truck users find that this outfit will £0 | 
wherever a team will go, and no ground | 





seems too soft or too uneven for it to 
negotiate. One of the demonstration 


marsh 
miscellaneous 


stunts was the crossing of heavy 
land while loaded with a 
assortment of farm tools, wire, fence 
ete. Even ditches at which the 
ordinary truck balked were crossed with- 
out apparent extra effort. 

The mannfacturers insist that this is 
the only four-wheel-drive, six-wheel truck 


posts, 





Tycos Instruments 
have won a high 
place for themselves 
in industrial life by 
unfailing service in 
thousands of appli- 
cations. 


And wherever there is 
a temperature need in 
the Hospital, the Labo- 
ratory, the Household 
or on the Farm, 7 ycos 
will be found in just as 
high favor. 


Detailed descriptions in T x; 
catalogs sent on requ 


Zaylor /nstrument Companies 
Rochester, N. Y. 


There's a Trees or Taror Temperature Insirumes 
for Every Purpose 
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Ber r 











i's Inch to 6 inches 
American Pipe Bending 


a 3. Machine Co. 








that has been successful. It is inex- 
pensive and will be of special value to 


farmers, since it is particularly adapted 
to the hauling of milk, cheese, feed, live- | 
stock, and in general to any use where 
mixed heavy and light hauling is re- 
quired of a single installation. | 
Leading Navies Compared 
(Continued from page 130) } 

| 


32, and Japan 11. If the present ship-| 
building programs are carried out, by the | 
year 1924 the United States will possess | 
33 capital ships, Great Britain 32, and | 
Japan 17. 

Just here we draw attention to the} 
fact that the great size and extremely 
heavy armament of our new ships would 
give us in 1924 a great preponderance of | 
over the British fleet, even if | 
judged merely on the totals of displace- 
ment and gun energy. Thus, while we 
shall have about the same number of 
ships, 33, and the British, 32, the dis- 
placement of these ships will be 1,117,850 
tons as against 808,200 tons, and the to- 
tal gun energy will be 28,597,176 foot- 
tons for our capital ships, as against 19,- 
080,000 foot-tons for the British ships. 
In numbers, displacement and gun power, 
our capital ship fleet will be considerably 
more than double the strength of the Japa- 
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“All Right, Then 
lll Go To Hell!” 


“cy 
it was awtuil 


VV ords, bu 


them stay 


thoughts and awful 


were said and I let 
good to be all washed 
ean of sin and to be able to pray- 
Huck couldn’t tell Old Jim no 


sure it would make him 


but 
natter how 
of going to Heaven. 

So he tere up the note and swore he 


He Ww ould 


stea! Jim out of slavery, he would 


vould never reform again. 


and if he could think up anything 


worse, he’d do that too. As long as 


he was going to hell anyway, he might 
Who 


ever knew the heart of a boy as does 
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} nese fleet, as is shown by our comparative 
| diagram 
There 


ever, 


another consideration, how 
should modify any estimate 
of the comparative power of our own and 


is 


which 


the British fleet in 1924, and, to a certain 
extent, today—-and this is that, while the 
british capital ships with the exception 
f the “Hood do not embody the ex 
tremely valuable lessons which they 
learned from the Battle of Jutland, our 
own ships will embody this knowledge. 


rhe “Hood” was built subsequently to the 
Battle of Jutland, and 
the British to be greatly superior in 
offensive and defensive qualities, even ton 
for ton, 


she is 


by 
even to any of the existing cap- 
ital ships of her fleet. The Jutland 
s as regards hull protection, et cetera, 
| were only a patchwork way to 
of the existing British battleships 
and cruisers for the first line; but all of 
the information gained from 
that battle was given freely by the Brit 


les- 
ms 
applied in 
a few 


priceless 


ish Admiralty to our own Navy Depart 
} ment, Which has been free to embody it 
in our later ships, and most of it, un 
| doubtedly, has heen and will be so used 
|} Consequently, in addition to the great 
preponderance of displacement and gun- 
power which our new Navy will show, as 
disclosed on our diagrams, there is a hid 


den but valuable preponderance of quality 
due to the incorporation of the rich ex 

of the war If Great Britain 
no ships during the next four 
years, her navy at that date, though large 
in numbers, will be, all of it, more or less 
and many of its earlier bat 
absolutely 


perience 
builds 


obsolescent, 


tleships will be obsolete. 


It is impossible at the present time to 


make any predictions as to the future 
composition of the leading navies and 
their relative strength In Great Brit 


ain and, to some extent, in this country, 
there violent controversy 
| to the value of capital ships 


is a raging 


To those of 


as 


us who are informed and keep in close 
touch with naval affairs, this contro- 
versy has no such great” significance as 


it must seem to have to the average lay 
mind. Indeed, with the exception of one 
or two of the older admirals, Lord Fisher 
and Admiral Sir Percy Scott, who had 
no active sea duty during the war, the 
bulk of the attack which is being made 
upon the battleship in favor of the sea 
plane and the submarine has been carried 
on by people outside of the navy, or by 
men inside and outside the navy who are 
interested in advancing the cause of the 
submarine and the seaplane and airship 
To our mind nothing has been brought 
forward which has shaken the position of 
the capital ship as the foundation of the 
fighting line of a nation’s forces. 


Where Our Fleet Is Deficient 


We have times pointed out in 


these columns that due to the interference 


many 


of Congress with the plans of the General 
Board for building up our sea forces, our 
navy is today, and always has been, poor- 
ly balanced. Our navy has always been 
distinguished for an of battle- 
ships in comparison with the other types 
of fighting vessels which are necessary 
up a well-rounded fleet. 
are over-strong in battleships and destroy- 
and weak in battle-cruisers, 
scouts, or “light cruisers” as they are now 
called, sea-going cruisers, and flo- 
tilla Our lack of any battle 
cruisers in commission today is, of course, 
the most serious problem of all Should 
find at war with a navy 
possessing ships of this type. we should 
be powerless to maintain our lines of com 
with the fighting fleet, or to 
wholesale and most disastrous 
our mercantile fleet. If the 
had possessed the true sea 
going and sea-fighting spirit, they would 
have sent their battle-cruisers out onto the 
where they could have re 
mained away from their base for many 
months, preying upon commerce and re- 


excess 


to 
make 
ers, we are 
large 


leaders 


we ourselves 


munication 
prevent a 
of 


raiding 


Germans 


seven seas, 


considered | 


Today we- 


AMERICAN 


tured ships. The allies would have had | 
their own battle-cruisers with which to | 
hunt for these raiders; but they | 
were of about equal speed, it would have | 
been a long and doubtful chase. In our 
with no battle-cruisers whatsoever, 
we were without any ship during the war 
that able to overtake and engage 
these powerful vessels with any prospect 
of 


since 


CASE, 


was 


SUCCESS 
We are building ten that will 
be the fastest and most powerful! of their 
type when they in commission, but we 
need more of these. Also, it was proved | 
during the war that for the proper hand 
ling of destroyer flotillas, each should 
have a larger of its own type to 
act a flagship. At present we have 
none of these 

Udoubtedly, at present, the citizens of 
every nation are in favor of a drastic 
reduction of naval and military expendi- | 
tures. This certainly true of two 
leading nations, Great Britain and the 
United States; and some of the leading 
officials of Japan have expressed them- 
selves in favor of a great re 
duction. In view of this spirit. which is 
certain to hear some fruit, we suggest that 
what money voted for construction 
should be devoted to filling in the gaps 
in our navy. We suggest that we should 
cease for the present the construction of 
the six big battleships of the “Indiana” 
type and devote our efforts to completing 
the battle-cruisers and scouts and build- 
ing a certain number of flotilla leaders 
Lastly, in view of the great importance of 
aerial observation, we should commence 
the construction of two large airplane car- 
riers of at least 30 knots’ speed. If ap 
propriations for new construction will 
not cover this, we suggest that it would 
he a good policy to redesign two of our 
battle-cruisers as airplane carriers and 
complete the other four according to the 
present designs. 


seouts 


are 


vessel 


as 


1s 
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is 


The Engineers of Ancient Egypt 
(Continued from page 132) 

IVth _dynasty this 
was lined and roofed with fine masonry, 
and in order that this could be built a 
great square pit had first to be cut down 
to the proposed floor level of the chamber, 
and in this the complete room was built. 
The pit was then filled in around and 
above the walls and roof of the chamber 
with rough masonry. The passages were 
begun in the same way. and they 
stoped upward through the masonry of 
the upper structure work on them was 
continued pari passu with the building 
of the pyramid. As pyramids had a 
height of from 200 to 500 feet the incline 
used for dragging up the blocks was 
built around the sides of the pyramid it- 
self, spirally, as we might say. It has 
been suggested by a St. Louis architect 
that this slope was actually left in the 
masonry itself and later filled in after the 
main mass was completed. Since the 
pyramids were all faced finally with finer 
stone, it appears that this casing was 
placed in position from the apex of the 
structure dowmward, and that as it was 
completed, it concealed the incline and a 
smoothly finished, sloping face was left 
behind as the masons worked. their way 
down. 

Still another method of lifting described 
by Dr. Fisher and long known to Egyptol- 


of the chamber 


as 


ogists is the rocker device. One end of 
this, as shown in the illustration, was 
tilted down. $y means of wedges and 


levers the block of stone to be lifted was 
transferred to this end. Levers were then 
inserted in the other end, which was 
pressed down by man power until the 
stone had been lifted as high as possible, | 
when that end was blocked up. It is sug- 
gested that a false platform was built | 
to take all or part of the weight of the} 
stone, and it then became an easy matter 


to elevate the unburdened end of the 
rocker. Under the whole device was then 
constructed a false platform, and the 


| plenishing their fuel and stores from cap-| process of rocking upward was repeated 


it 
| 
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time and again until the desired height 
had been reached. While this process 
entailed an enormous amount of labor, 
that was a plentiful commodity in Egypt 
in her days of glory. And the rocker 
method represented a great saving of 
material over the inclined plane. 

The illustrations fail to indicate the 


task which is faced by the explorers in 
their study of ancient Egyptian ruins. 
For instance, the ground floor of the 
Palace of Merneptah was found sixteen 
feet below the surface of the earth at 
Memphis. Six different strata of oceu- 
pations were found in the intervening 
earth. The time of Merneptah is fixed 
at about 1350 B. C., and as Memphis 
was founded by Menes about 3,000 B. C., 
is believed there are ruins of other 
palaces below that of Merneptah. Sut 
future excavation will be still more dif- 
ficult, for one foot below the floor level 
of the present palace is the water line. 
Builders and brick makers will be par- 
ticularly interested in a discovery made 
by Dr. Fisher in a small tomb at the ceme- 
tery of Denderah. The arched entrance to 
this tomb was made of jointed or dove- 
tailed,’ sun-dried bricks. What said 
to the oldest man-made arch in the 
world was discovered some years ago by 
another Museum expl-rer in Babylon, far 
down in the ruins of ancient Nippur, the 
Biblical Calneh. It is said to have been 
built about 4500 years B. C. But in this 
und in all other arches, whether of Egypt 
or Babylon, the bricks were not jointed. 
And a curious fact is that search of other 
tombs failed to reveal any general use of 


is 


the discovery. It has been only within 
the last fifty years that the linked brick 
has come into general use again in build- 
ing construction. 


Industrial Skin Hazards 

T is becoming more and more in evi- 

dence that skin diseases of various. 
types are prevalent among workers, and 
that in many instances these conditions 
result from the manufacturing procedures 
in which the worker is engaged. Very lit- 
tle information is available as to the fre- 
quency of these diseases, the industrial 
processes that produce them, the kinds 
and severity of the skin lesions, the meth- 
ods of profitable treatment, the methods 
of protecting the workers against expos- 
ure, ete. For this reason a committee 
has been appointed by the Health Service 
Section of the National Safety Council to 
compile all obtainable information of this 


nature and to make such recommenda- 
tions as appear to be helpful in the pre- 
vention and control of these industrial 


skin conditions. 

This committee will serve as a clearing 
house for the collection and dissemina- 
tin of data on the best methods of pre- 
venting and controlling skin diseases, and 
the most satisfactory methods of treat- 
ment. VProgress has heen made in the 
control of skin conditions in many indus- 
tries that should be made available to 
all industry. It is apparent therefore, 
that any assistance you can render this 
committee will react to your advantage. 

Under “industrial dermatoses” the com- 
mittee includes any noteworthy abnormai- 
ity of the skin (hair or nails, ete.) that 
originated incident to industrial working 
conditions, or was aggravated by such 
conditions. This will include such lesions 
as rashes, eruptions, and inflammatory 
processes, hypertrophies (thickening oF 
hardening of the skin) from hard wse, 
such as on the hands or on the lips, low 
grade chronie skin from long 
exposure to peculiar light rays or from 
certain heat skin diseases 
from constant friction or pressure, loss of 
hair, ete. Properly speaking, most burns 
are likely to involve the skin, but inas 
much as the common types of burns from 
fire have been so well studied this com 
mittee will not include this particular 
skin lesion. Such burns as chemical 
burns, X-ray or radium burns, etc., are 
hewever of especial interest. 
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Partners in Print 


HE one a weekly newspaper of all the current scientific 
achievements, and the other a monthly journal replete with 
description and detail—-thus stands the partnership-in-print 
of SCIENTIFIC AMERICAN and the SCIENTIFIC AMERICAN MONTHLY 
Each has its own province—each its duties. The weekly periodical 
offers current news of everyday activity among the scientists, manu- 
facturers, engineers, and inventors. A new discovery, engineering 
achievement, invention, exploration feat -— whatever the event, the 
announcement of it will be found in the SCIENTIFIC AMERICAN; oft 


times concurrent with its introduction to the scientific world. 


And then the SCIENTIFIC AMERICAN MONTHLY, with its 96 pages, 
supplements your technical news-sheet with full description and 
expert explanation of the scientific and industrial developments of 
the month. Reports from the important technical societies, papers 
in full or abstract, translations of the more important articles in the 
foreign press, departments in the various sciences — these subjects 
are the SCIENTIFIC AMERICAN MONTHLY’S province. 


As a partnership joins the interests of two individuals for common 
benefit, so the weekly and monthly publications join hands to keep 
the technical and business man well posted on scientific advance 


posted thoroughly, authoritatively, and timely. 


To the SCIENTIFIC AMERICAN subscribers who are not now receiving 
the MONTHLY but who need the more complete descriptions in this 
exhaustive journal, the MONTHLY is offered in combination with the 
other for $11—~a saving of $2, since the MONTHLY is listed at $7 pe: 
year. We will be glad to start your subscription for the MONTHLY 
from date to correspond with your weekly SCIENTIFIC AMERICAN, 
billing you pro-rata on the year-combination of $11. 


SCIENTIFICAMERICAN 





























boiler furnaces, sometimes exceeding 

3,000 degrees F. Even the best materials 
commercially usable will stand such heat but 
ternporarily. 


"T wenee terosose, run very high in 


Fire Brick, built into walls and archways 
becormnes furnace masonry: which is expected 
to withstand such heats. 

But as soon as the “bond” between the 
bricks begins to disintegrate, crumble or melt, 
the life of the fire bricks themselves is imme- 
diately threatened. 


Close-up” af fire 
brick work sel up 
with No. 31 Re 
rectory Cement— 
ote that the heat 
has not harmed tt— 
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" Close-up” of same 
bind of brick wall set 
ap with fire cla The 
fire rat has been at it. 
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P until a few years ago, no method 

l had been devised to protect fur- 

nace walls from the gnawing teeth 

of the great heats that modern boilers 
generate. 


The most fire-resistant clays, brick and 
tile, succumb prematurely to this action, 
so that boiler plants were forced too fre- 
quently into idleness, while the chewed 
and broken walls of their fire boxes were 
torn out and replaced by still more food 
for the fire rat. 





To the rectification of these fire clay 
failures, Johns-Manville has contributed 
largely, for by research and experiment 
it has made the science of refractories of 
practical service to man—an important 
contribution to conservation and an in- 
teresting story as well. The findings are 
applicable alike to the fire pot in the kit- 
chen stove or to an industrial process of 
the obscurest sort. 











What happens in a boiler fire box 

The great weakness, then, in all furnace 
masonry occurs at these joints between the 
fire brick. They may disintegrate, due to con- 
traction and expansion, or melt or crumble, due 
to direct action of the heat. 

Any of these reactions removes the fire clay 
from the brick joints. It is at the open joints 
thus formed that heat gets in its damage. 
Concentrating there, its effects pile up as more 
and.more gnawing, either 









Fire Brick chewed out and cracked after exposure to heat. 
This means shutting down a boiler for days while new Bricks 
are set up in place of the old ones. Johns-Manville Heat 
Treatment reduces this shut-down and replacement expense. 


age. They are resistant to high temperatures 
and retard the adhesion of clinkers.. It is this 
treatment that has improved the life of boiler 
settings many fold. 


So successful has Johns-Manville heat treat- 
ment been in boiler practice that the application 
of its materials and principles has extended 
rapidly in the last few years, and today includes 
similar treatments for many types of furnaces 
and processes where high heats are employed. 


A list of these materials 





shaling off portions of the 
brick, deforming it by melt- 
ing, or permitting the ad- 
hesion of clinker—result,an 
expensive piece of masonry 
ruined in a few weeks and 
a boiler idle for repairs. 


The Remedy 
By ingenious mixtures 
and treatments of clays and 
minerals in combination 





is given below, together 
with other heat saving ma- 
terials that combine to effect 
the conservation of power, 
fuel and equipment. 


Johns - Manville Refrac- 
tory Cements: Retort 
Cement No. 20; Refractory 
Cements Nos. 31 and 26 for 
use between bricks; No. 32 
for use as coating; Mono- 











with asbestos, Johns-Man- 
ville has devised a series of 
cements. One general class 
t used as binders between 

e bricks and another class 
as over-all surface coatings. 

Of great elasticity, these 





View of a boiler furnace, grates re- 

moved, treated with Johns-Manville 

Refractory Cements. This setting 

will resist heat, prevent premature 

checking or spalling and will retard 
the adhesion of clinker. 








materials accept 
@ick expansion and contraction without dam- 


lithic Refractory Baffle 
Wall; Aertite Boiler Wall 
Coating. INSULATIONS: 
Asbesto-Sponge Felted,85% 
Magnesia, Asbestocel, Zero, 
Anti-Sweat and Ammonia 


Insulation, Underground Conduit Insulation 
and Insulating Cements. 


s JOHNS-MANVILLE, INC., Madison Ave., at 41st St., New York City 


Branches in 64 Large Cities 


For Canada: CANADIAN JOHNS-MANVILLE CO.. Ltd., Toronto 





and its allied products 


INSULATION 
that keeps the heat where it belongs 
CEMENTS 
tht make boiler walls leak-proof 
ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power waste 
LININGS 
that make brakes safe 
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